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The Aerial Invasion of Burma 


By GENERAL 


Al. PH. ARS 
Cnmitiading General, oS 


Army de Firetree 


With Mestrations fram OCS. demy die Porces Offical Photagrapits 


N 1943 the Lote Major General Orde 
[ Winsn led a daring cumpaign against 
the Japanese in Burma." 

He proved that Allied ground troops could 
operate behind the enemy's Hines, cutting off 
his supply system and upsetting his schedule. 
General Wingate marched fast and struck 
hard. The enemy, never knowing where he 
wit going to strike next, was completely 
thrown off balance: Indeed, this British gen- 
eral’s. bebind-the-lines operiutions in Burn 
breught to mind the brilllant cavalry maneu- 
vers of Nathan Beédford Forrest in our own 
Civil War (page 144). 

In [944 General Wingate wished to lead 
another expedition inte Burma on a larger 
etale, Previiusly be har) hod to leave some 
of his sick and wounded behind his swiftly 
moving columns, but in 144 he wanted to 
fy all of them to safety, 

We promise] we would do that—and more. 

We visuahzed an Air Commando Foree, the 
first in military history, Large numbers of 
Allied ground troops would be conveyed Iny 
ninctaft deep inte Burma and, once there, they 
would be wholly supplied by oir, General 
Wingate believed that, while the Japanese were 
excellent jungle fighters, well-trained Allied 
troops could defeat them at their own gimme, 
provided they were mobile, in sufficient force. 
and exploited the militury value of surprise. 

We would nit only evacuate wll wounded 
by air; we would aléo replace them with fresh 
combat traces, Furthermore, nene of the 
soldiers would have to make long marches 
through tough jungle toe get inside Burma. 
They could start fiehting in top physical con- 


ain airbases from w 


dition, In the same project, the AAF would 
hich we could fieht the 
Japanese at closer quarters and relieve ‘the 
threat to our serial Ufe liné tocChina over the 
Hump. | 
Obviously, the men ty lead this unprece- 
Lert! project had to be ageressive, imagina- 
tive, and endowed with organizational talent 
of a high order, 


The Chetéinal of “Terry mond ihe Pirates” 


To AAP headquarters In Washington cane 
two young men who were strongly recom- 
ervenicdesid 
One wasn 34-¥eur-ald fi ghter pilot who had 
shown remarkable leadership in North Africa, 

Col. Philip G. Cochran, af Erie, Pennsylvania. 
In my office Cochran still wore his Natal 
leather boots with the trouser tops stuffed in. 
In North Africa he had originally headed a 
unit of replacement pilots, but before anyone 
was aware of it he had them up at the front 
fighting as a unit. Later he commanded a 
aquaicdron of fhebter pilits who were frecuently 
ao Tar ahead ot aur other forces that it was 
humorously remarked that they were fighting 
a war of their own (page 151). 

At the time, T did not know that Cochran 
was the original of the character Flip Corkin 
in the comic strip “Terry and the Pirates.” 
but he sounded like a good mat for the job. 

The other man was Col. John R. Alison, 
who had been on outstanding fighter pilot with 
the 14th Air Force in China and had also 


Ser ‘Burma: Where India apd China Meet,” by 
John LeBow Uhretion, Nattiwa: Upoonarnie Mara 
mee Prtoler, 144 
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Prelude to Wingate’s Raid: Bambers Blast Wuntho, Jap Burma Base on the Vaondaloy- 
SIvitkying Railroad 

In Murch 44, the enemy was threatening Allied airtields In -Indin. Hritish Maj. Gen. Orde Chaork 

Wineste’s fore and the LU. & First Air Loommancdss delvered oo liehtining counterhilerw pt i Tip frar if 


sien. Gliders and planes Tew in engineers, troops, supplies, poles, bulldumers—in Lact, everything needed 


ian 
1 r f y 5 - EF Ls + ill al r gl t 
landing them in a jungle clearing called “Broadwoy (fare §32) 


foueht: the enemy from Enelind, Russin, and coordinate plans with the Hritwh, General 
the Middle East. He was short, slender, and Wingate was enthusiastic ancl saicl heartily, 
self-possessed, He knew his business (p. 142). “We are going in thie time to Stay. 

L tela e of (hem that they were gome to The aircraft Cochran and Alison selected for 
Burma, Cochran immediately protested that the mission were: transports and gliders t 
he wanted to oo “where there was some fight- move troops, equipment, and supplies; light 
Im. = Lk. informed him thot be would gel all finigon, or “grasshopper-type planes lo evac- 
the combat be wanted, [| explained the un- wate the wounded; fighters: and medium 
ih cedented mission and ordered them to bombers, 

“rry it out. “To bell with the paper work,” Che glider pilots were selected volunteers, 
i added. “Go out and fight. Liison-plaine pilots were chosen for ability to 

Perhaps my last words constituted a per- repur a5 well os fly ships An exhaustive 
Screed whim, TO? SYSOAMATAC OF Pinon WOTK Craig DOP Wes Bern In Amerhca pnd 
ib necessary in modern war, and | knew they concluced in India, Everything to be trans 
coule deo it, purked by glider was londed and wunloached 

(Cochran, as commander, and Alison, os endlessly Army pick mules: became accus- 
deputy, established their frst headquarters in = tomed to bamboo stalls in the gliders 
a Washington, D. C., hotel room in August, In India there were work-filled months of 
1945, Their initial task was to select men final preparations, Visitors to our installa- 
to belp them, They then flew to England to tions were confounded by the lack of ‘rank.’ 
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[he battle plan was as follows 

The (47 transperts would tow the heavs 
riers carving General Winwates troops. and 
reas fe fad selected it 
north-central Eeurrinc Hie. woul 
wrens; Lhe AAF would pick specie places 
where aor elders could land. The f 
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In (me Day Engineers Turn Broadway mto a Bustling Adrfield 
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frst day nearly 
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so that any [uns attacking in force could be 
held aff. Our fighter plane alec use the 
field) for aerial patrol and offensive operations, 

Cooperating with the AAF m this project 
were & British Annoy unit under Lt. Gen, WI 
Slim. the Indian forces wider General Winevate, 
air force unrler Aip Marshal Sir 
Hakiwin, and the Troop Carner Com- 
Biriw. Gen, William Cid, 
ANY 





the tactical 
John 
mine! under 
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All wile work together, 

A time, Li. Gem Joseph W. Stilwell 
was pushing cown in northern Burma with 
Chinese-American forces. The Jape were 
threntening our airbases In Indin, fust over 
the Burma border to the west. The ('hinese 
were holding mountiin positions agains, the 
Jejunese in ens) Burma: Tf General Wineate 

could estiublieh his men brAived the Japanese 
in north-central Hurmi and cut their various 
supply: tines; the Japs would be put in a ¢difi- 
colt: position revarding Allied attiuckson three 
their Burma fronts, 


ihe 


al 
The Fighting Begins 


In February, 1944, the fighting begin. 
Fighters and medium bombers flew into Jap 
held Burma, blowing up ‘bridges, destroying 


7 8 landed with thie af troops 
byneeler plied. 


The ererl af the teed 
(sliderstoneber) bullddoeer ond enmn'all in awk oreitie! 


wartheuses, supply centers, and supply trains: 
Generil Wingate had indicated two areas 
Where he wanted troops set down. Cochran 
and Alison hack surveyed the areas in thei 
fighters: then photo-reconnaissance planes 
mapped the areas thoroughly. The two open 
places were picked to set the gliders down in, 
nicknited “Broadway and “Piceudilly’ 
suegest the jomt effort the two nations. 
Cince decided on, plines did not thy over these 
laces again, to allay Jap suspicion, 
Day arrived. 
¢ Japs had been repeatedly bombed and 
strafed, The weather was suitable, But on 
0 Day Colonel Cochran, on a hunch, ordered 
lnst-minmite photo-reconmadssance of rma 
way and Piecadilly. ta mnoke sure that both 
helds were clear: The year before; a C-47 had 
made a landing at Piccadilly to pick up some 
wf Wingate’s wounded: the flaps might 
expect landings there. Their espionage must 
have warned them that something was up 
Transports, gliders, pilots, troops—all were 
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Si 


ready for the great adventure of Alorch 35, 
[abt 
he first take-off was set for 5:40 p.m, Al 


13 the last-minute photos of 
Piccadilly were tushed froni 


Broadway and 
the Jaboratory, 
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British Troops, Anmed to the Teeth, Board an American Glider Bound for Broudweuy 


Lamine enccih amMmition on) mation 
2 lhe giider cast off fe 
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feel hiner i 
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Cochran's humth had been a good one, The 
Jane had clragmed hoe tree trunks all over the 
open space at Piccadilly and very possibh 
fae) miter a so flicker could 
sibly land. However, Broadway was clear, and 
although the Japs might purposely have left 
it that wav to draw we into an ambush, it 
decided to lund all gliders at Broadway, 

LW Liaw would stand 
Che frst | Ingk off at 6:12 pom, towing 

heavily loaded heavy gliders, Others fol- 
Inwel, From @ green tea-garden valley thes 
nse in Wide SWweening circles te euin abtttuode, 
fer they hal to Cross 6 range of F200-font 
mountain peas, 

lhe 
Sree 
tots, ane hand grenades 


qe well! is 


Wis 


f= 
ip ij 


iwi 


resedigte met, 
With Tommy guns, carbines, rifles, pis- 
Phe men knew that, 
beat Of the chistaice and the heavy Inadds, 
the gliders would have to land uot 
They could not home, even if 
Japs clerupted our plans, 


rlider curried careirs af 


Broaclwuy. 


he towered tine 


fare reaching = objectivi 
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torhiied peas: Tan 
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wrcea firing 


Regrh atr over the mountains came towlinea to foul 
lhete Was no tuming hack 
The stn wae going down, and ite golden 


tints were pradually swallower up in the 
jungle haze The men settled down it 
colinpedl pestis for the 200+-mile fight to 
their cdestination—and their fate. As Cochrar 
had told fis men, “Tonwht you are going to 
nel out if vou've got a soul SOLTIT Vir ve 
nothing vou are going to 


Oni the next few hours. 


wa. 


PYEr One, wf li 


CoOLUnisS Tay (simi 


lite ke. 
Male: Viokes ao High-altitude Kick 


some of the gliders held heavy bulldozers, 
tractors, peeps, ancl pack mules, Most of the 
mules trode calmly eneueh, 
kicked $a hole in the 
nititude of 8.000 feet 
Lhe fohest mile Kick 
the muleteers i whe 

As the gliders crossed the BHurma frontier 


r i I 
Lie TOO came cul, Out Lhere Wis too much 


Bee Fo wWhikt Hi 
ide of his glider at an 
Dh mutt hove been 


CET recorded | Bast lin 


PACeU 


Pica cil. 


Che Acrial [nvasion of 





Burns b35 


Critish ond Gurkha Wounded Are Swilthy Flown to Base Hospitals in Indin 
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air turbulence over the mountains for the men 
In appracaie it, Some of the heavily londed 
fliders were in trouble because of the roigh 
oir. The mht hod to be clear for the opera 
tion; the moonlieht would reverand the gircrafl 
to any Jap fighters whe might be waiting for 


them, There was an enemy sirield close by. 
The pilots and passengers -anxiously 


searched the sky, but no Jape appeared, As 


they neared their destination, each man 
checked his firearms 
They were pow over Broadway; it was 


time toocut bons. 

Colonel Alison wae one of the first to lanil, 
He was signaled in by the crew of the piath- 
finder which landed under the hand of Maj. 
Witlints Hy ‘Taylor. The bie craft came down 
OU it the darkness to the jungle eladle thot 
was Broadwir, 

Vniortunately, the field hacl numerous rute 
antl hole coveree| with Rich UTRE= whith had 
no, shown up tn aerial photorrans, Tenk- 


Imibninoes, bike the Cortes Communi, operated @ shutile service, 
ropes: nomth-inidion fighters, wer 
df ihem wheperced to fe Brith ciptain, “The: planes con't how 


firing in: fnesh. traps 
edict if fet obowt sberins 
BnY mpiors” (tee TAL) 
wo!) bal ence been cot in the nelehborhood, 
afd the lowe had been drageed by elephants 
over the ground when it Was wet and soft 

Some of the eiders had ther undercarriywes 
torn off ond Innded hard on their skids. Some 
were wrecked, As soon as possible, a new 
lancing strip was: marked out with fare pots 
to avoid the crashed vliders. Landing o lide 
at night ander ideal conditians js ciffteult. but 
here conditions were ot their wars 

Phe iret ground troops (0 land immediately 
fanned cut to fapanese opposition, 
Phobercra pis TATE shower that there were twa 








LT 


pices where the Japanese micht moun! ta- 
chine guns. The first elidér crews to hit the 
dirt Went on the fend fun to these two. points 
— lve ride ere ro Pe PUTS Wee there 4 
freon Gare was sent wp to indicate to e@lirlérs 
SU in the air that the first ones to land were 
net being tree 

There wee no iy PET VN 


Jops completely by surprise: 
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List-mingte proonnmaissance of Lie two fields showrd Plecadilly wningahle for glider binding 
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dashed Cul | ot by Lif [ts Wy OUTLSTE be titieen LW Lt 
Che bulldozer hed Geen lashed in the gider so 
that its first forward movement would [i 
of the @lither, Tt was a tippy Chuint, 
fey the hulldoezer, tor loose from its fittings, 
Lent nieht on vome 
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Chev tancled for a broken 
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Gliders Aring in Bulldavers 


Three undarnawed bulldozers were enough 
to start building, with the first morning lint, 
an duiratrip on which our C-47 transports could 
land. later with more trope and antiaireran 
Che Japs arr Tints 
Phat feet morning there was a burtol of 
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Gliders—Silent Weapons of the Sky 


By Wittim H. Nicuonas 


With Dlaserdtions from Official Photographs, 0. 8. 


, ORE than 400 American ghders, 
Vi towed by big C47 transport planes, 


ewept over the English Channel on. 


the second day of the invasion of Normandy. 
The huge armada stretched across the sky 
for 50 niles 

Swishing to earth behind Nizi coastal de- 
lenses in Normandy, the gliders brought rein- 
forcements, supplies, and tacticnl equipment 
to the first assaull wave of airborne troops. 

This force had landed by parachute and 
plider the day before, to cpen the 4 invasion. Ite 
mission was to capture bridges and nip in the 


bud any Otntman attempts to launch catnber- 


attacks against seaborne troops storming the 
beaches. 

The first lnrge-scale mission for gliders. in 
warfare was accomplished successfully. The 
young Troop Carrier Command and its new 
silent weapon had come inte their own, Hopes 
of military glider enthusiasts, from General 
\rnold down, were on the way to realization. 


Preview of Gliders in Aetion 


Only a few weeks before 9 Day 1 had stood 
with a handful of Army Air Forer officers 
hod o group of foreign newspaper correspond- 
enta oon the edge of a) tree-rirmed fielil 
at Lourinburg-Masxton Army Air Base in 
North Carolina, Our eves were fixed on an 
appreaaching pir ands of a coven tiv troms- 
port planes, each towing two gliders almost 
as large ws themselves. 

Steadily the procession drew, nearer until 
the towrepes were visible, Once overhead, 
the glider pilots released the lines. ‘The trons- 
wees with them throbbing motors sped on. 
Che freed glider brood wheeled gracefully inte 
the brisk wind. Silently, except for the whir 
of their wings ogainst the breeze, they coms! 
earthward, heading toward a clump af lrers. 

The piliits cut the speed of their craft by 
bringing Naps and other obstructions to 
amonth airfiow into play. The stiff air cur- 
rents made landing difficult, but ote by one the 
gliders hit the field in a clowi of dust. The 
pilots worked energetically to align them with 
nists headed directly inte the tree clump. 

Even before the “Dying crates came ty rest, 
Air Commando troops sprang from the side 
dis, Ina matter. of Secor: others began 
to raise the bigsstub ooses; From the capa- 
cious maws came howitzers, jeeps, trucks 
(page 156), Toto the protecting clump of trees 
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Aemy dir Forres 
the glider troops streaked with their imple- 
ments of wir, 

Routine training? Yes. Bot it had a new 
meaning for qnlookers: at Laurinburg-Maxton 
that afternoon last May, No longer were glid- 
ers the “stepchildren” of the Army Air Forces. 

This exhibition of landing, uanilimclinig, and 
deployment. carried deep meaning. Gliders 
and troaps had proved themselves in spectacu- 
lar action, first in Sicily, then in Burma, 

Everyone it the field! knew that gliders in 
steadily. increasing numbers had arrived in, 
ot were en route to, Great Britain, Everyone 
knew this exhibition was 4 preview of the 
glider's role in helping to spearhead the im- 
vision of Europe. 


Gliders Tovade Europe 


On the night of July 9, 1943, 0 fleet of 
129 American gliders had orstinvaded Europe. 
‘Towed over the island of Sicily, they cut loose 
ancl landed near the brides south of Syracuse 
aml Catanin, In the darkness of night, armed 
men, howiteers, jeeps emerged silently. 

Their attack preceded the full -ecale inva- 
iin, which started next day. Their work of 
destruction and the confusion they created 
within eneniy ranks were so impressive that 
General Sir Bernard L. Montgomery credited 
therm with shortening the Sicilian campaign 
by o full week, . 

Even more spectacular was. the achiewemenit 
in the Far East. The night of Murch 3, 1944, 
a fieet of eliders landed American Engineers 
aml British assault troops in the jungles of 
north-central Burma, 200 amiles: behind the 
Japanese lines, By dawn glider-horne troops 
had established an airfield to which transport 
plounes brought thenusands of saldlers and min 
dreds of tons of equipment and supplies (page 
291. 


Landings Made in Jungle 


The Burma exploit save tremendous im: 
petus to the Army's glider program. Only 
sliders had made possible this daring campaign 
of the lute Maj. Gen. Orde C, Wingate. Air- 
planes could not land in the jungles: Para- 
troopers could not carry with them the bull- 
dozers and other heave equipment necessary 
to carve oul linding stripis. 

What are these huge motorless aircraft 
whith have brought destruction to the enemy 
on beth sides of the world? 
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Two sinvilar types are now in use by the 
Troop Carrier Command of the Anny Air 
Forces: The smaller model is the CG-4A (‘CG 
stands for cargo glider). Tt has a wing span 
of 83 feet & inches, abewt 10 feet lese than 
the span of its customary towplane, the C-47, 
which is the military adaptation of the well- 
kniown prewar Dowels airliner, 

Empty, the CGA weighs nbout a ton and 
ahalf. Fuselige is of tubular steel and ply- 
wood: wings ore of wooed and plywood: both 
are fabric-covered. This model can carry 15 
fully equipped tien, or six men and a jeep 

Its larger sister ship, the CG-13A, acs abhi 
the <ame wing span, birt weighs over four tons, 
Wide enough to admit a Hight truck, and 
seating 30 fully equipped glider troops, it 
can carry a pay lead of more than its own 
weight, 

Leonardo Built Gliders 


For centuries man has experimented with 
gliders, Leonards doa Vinci built small models 
andl experimented along scientific lines, but 
wilh little practical success. 

Among the more celebrated pioneers was 
the German, Otte Lilienthal, whe built his first 
batlike glider in 1891" Five years later he 
was fatally injured in a glider crash, Hut 
he had succeered in making flights up te HO 
feet in length and turns in the oir of almost 
180 degrees. 

Lilienthal’s exploits inspired the Wright 
brothers to alirling experiments, They used 
anew “box Kite” developed by the Australian 
Hargrave, the American Octave Chanute, 
and themselves. They flew their first glicers 
in 1900 and controlled their movements by 
minipulating cords attache! to the corners, 

Alexander Graham Bell added greatly to the 
elentific koowledge of aeronautical stability 
with a seriés of man-lifting kite experiments 
at Hoddeck, Cape Breton Iskind, Nova Scotia. 
He buitt a gigantic kite, the Cogaeet, which he 
cent inte the air in December, 1907, bearing 
Thomas E. Selfridge, Army lieutenant.** 

Selfridge was aloft for seven minutes ane 
reached p height of 168 feet. He was killed 
in a plane crash in 1908, at Fort Myer, Vir- 
ginia, the first United States airplane fatality 
in history. Seliridge Field, at Mount Clem- 
ens, Michigan, is named for hin, 

Inventive and mechanical America tinned 
full attention to the development of motor- 
powered airplanes an for a time the glider 
was neglected here. 

Hut when, after the First World War, Ger- 
many was forbidden military airplanes by the 
Versailles Treaty, the German Government 
develope! the sailplane. 
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Germany taught thousands of young men 
tind some wotnen to soar high in the air in 
motorless gliders, Ferdinand Schule nude a 
Solo continuous-fight record of more than 4 
hours, and another of 9 hours. 21 minutes 
with a passenger. 

Young Germans learned meteorology arr 
the effects of air currents, Thus they could 
le transformed into fighter pilots with this 
basic knowledge of fiving. 

Of 17 international distance records set be- 
tween L920 and 1937, 15 Were mude by Ger- 
mans. ‘Then Soviet @iders began to make 
new marks, In 1939, the Russian, O. Rlepi- 
kova, soared 465 miles. 

The first report published in America of 
Germany's extraordinary motorless sailplines, 
god of its 200 glider clubs and annual glider 
competitions, wis given in the Natiowan Gro- 
GMAPHTC Macagine in 1929.¢ ‘This account 
stimmlated sportsmen in our country to dnader- 
tike similar soaring experiments, 

Foremost amon these was Richard C, du 
Pont. Youthful champion in the 1930's, he 
set aoworld distance record] for single-seater 
gliders in 1934 when he made a cloud flight 
of 158 miles. 

Another famous peacetime glider was Lewin 
B. Hartringer, who broke Du Pont's record in 
[938 when he flew from Wichita Falls, Texas, 
to Tulsa, Oklahoma. Du Pont and Barringer 
were key figures in promoting the annual doue- 
ing meets held at Elmira, New York. 

When General Arnold decided to build mili- 
lary gliders for this war. first Barringer and 
then Du Pont was assigned to head the Army 
Air Forces glider program. Hoth gave their 
lives in the effort. Barringer died in a plane 
crash in the Caribbean in January, 1045, Tu 
Pont died in a glider crash at March Field, 
California, eyht months later. 

Why Gliders Glide 

A glider glides for two reasons, 

First, as it is drawn to the ground by the 
foree of gravity, it coasts at an angle Instead 
of dropping vertically, because of the lift cre- 
ated by its wings. 


*Ser “Aerial Locomotion,” by Alexander Graham 
Bell, Nanowat Goicearon Magagse for January. 
(007, und “Remarkable Photograph of Lifleithil’s 
Gliding Machine,” hy R. W.) Wood, August, P08, 

**Ser “Dir. Hell's Mun-Lifting Kite,” be Githert 
(rosvengr, NATIONAL Grom: MM Aarere, Jan: 
ary, 1908; “Air Conguest," August, Tit: and 
“Mian Amasing Progrese in Comgucring the -Air,” 
by J. BR. Hildebrand, July, 124, 

‘See "Oa the Wines of the Wind," by Howard 
Sicpen, Naviowar Goammaran: Macasine, June, 1929, 

2 See "Mien-Birds Soar on Holling Air," hy Fred- 
erick G. Vouburgh, Natiowa. Ghoimarna~ Maoagn, 
July, 1938. 
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General H. H. Arnold Inspects “Purple Peril's" Nylon Towline 


The Commanding teneril U. 
sir Caraliina, With him are Cal 
Wine Commander 
the tee, “Thy tine then. cigs behind the tewplane, 
4 33-lomt town cantilts ennuch pylon te tioke 


second, tts tight is aoverned by “thermls:” 
When the sun warms the earth, it& beat 1-best 
absorbed by plowed fields, streets and roots 
of cities, are) similar features of the earth's 
eur tiace 

Alr in contact with these warm oreaé le 
comes warmer than adincent ar The near-by 
eedler, hence heavier, air pushes the warmer 
air upward and out of the wav, thus creating 
a thermal current. Such a conilict-g2oes on 
comtuntiy, and often the currents produced 
re very strona, 

These currents may be either op or down: 
hence tun cxperioncer| pull gslarid reileit cain take 
vantage of them, rising or descending at will 
1s eagles and wultures lis, 

A few weeks ufo, a voung paratrooper 


Recd Londle (right) ond’ tol ¥ 
When the glider pilet wishes te cot Ioose from his towpline. he releoses the bool In 
which drops it befeie lorkding where it may he retrieved, 
Lord pairs of women’s) Mockinis: (pace 134), 


= Arty Ar Fortes, pays a visit to Laurinbure-Mastun Army Aly Base th 


+. Pits, Troop Caer Cemmand 


jumped with his comrades from a plane ever 
Fort Henning, Georgia. To his amazement. 
be went up instead of down when his chute 
opened. He hod been cought in # thermal 


current and his descent was held up for 
several minutes 





ftissa far coy from the graceful, light- 
weight sailpline of peacetime to the buyer, 
heavier military. craft. 


Glider Towed Across Atlantic 


The army i not concerned with thermal 
currents. Towplanes take military gliders to 
their destinations. Soaring has ne part in this 
Gpernhion, 

ror example, a C-47 puller! a loaded CCA 


ho oF 


liter across the Atlantic Ocean in July, 1943. 
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That same month a C-47 towed two gliders 
from Sheppand eld, Texas, to Laurinburg: 
Maxton Army Air Base, fiving a distance of 
L244 miles. 

‘We have only two things to do,” a prac- 
tical YOUR lewLenant at Laurinburg Maxton 
told me, “One is to get the gliders up, the 
vther i to get ‘em down,” 

Astonishingiy, & heavy military glider can 
soar much Tike a sailplane if thermal condi- 
tions are exactly meht. Lt Col, Mike Mur- 
phy, al Indiana, ghider specialist, can put a 
(-4 through siinane paces, iehucing lonp- 
the-loops, if he finds favoralile thermals. But 
the Army doesn't waste time teaching. voung 
glider pilots such tactics, 

Incidentally, Colonel Murphy piloted the 
Fighting Falcon, first invasion glider to land 
in. France. 

The Naxis were the first to use gliders in 
the war, They were the “secret weapons” 
with which the Germans reduced the Belgian 
fort of Eben Emael on May 11, 1940. Si- 
lently the gliders landed troops at . night, 
aaa to the walle of the fortréss—within. it 
in some instances, according to Nazi propa- 
PAncn. 

What reall awakened British and Ameri- 
cans to the vast military possibilities of the 
glider was the Nagi invasion of Crete in 19441. 
The Germans succeeded in Innding 70 fullv 
lauded gliders on the Greek island. Glider 
troops neutralized airdrome defenses as pata- 
troopers swarmed down. Soon transport 
planes landed heavy reinforcements and Crete 
tell. 

Officers: at Laurinbure-Maxton ore con- 
vineed that American-made gliders are at 
least the equal of ane in the world, Thes are 
mo impertunt element of the Troop Carrier 
Cominand, youngest branch of the Army Air 
Forers. | 

Primary combat use of gliders is to land 
specially trained troops, or Air Conimandas, 
behind enemy lines, Hut gliders also can 
transport supplies ani equipment, including 
whole field kitchens, repair shops, weather 
stations first aid stations, or similar units to 
advanced positions and move wounded troops 
or prianners to the tear, “They alan con de- 
scemd upon wrecked enemy airfields, carry- 
ing equipment to repair them quickly so mater 
nlunes can land, 

Nylon Towropes Replace. Nylon Stockings 

Getting gliders into the air Hapcliny i il 
Simple task, thanks to Army precision sind 
traming (pame 153). I saw 12 bie C-47's 
each ai two glitiers off a Laurinburg-Max- 
ton runway in a steady procescion, All 36 
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craft were in the air within seven minutes. 

One reason for the nylan-stocking short- 
ae is glider towlines, They are made en 
tirely of nylon. One §40-foot stretch of 15, 16- 
inch cable (normal towline length) is the 
equivalent of 1620 pairs of women’s nylon 
stockings. (page 151). 

Nylon has exceptional elasticity. Tk can. 
stretch one-third of its length without break- 
ing, In acilition, it contracts ta its mormal 
length gradually, As a result, when the mov- 
ing plane overcomes the inertia of the stand- 
ing glider and sets it in motion, the effect on 
the occupants & about the same as that on 
PSSSEnHErs In a atrectcar when it starta to 
rye, 

When one pling tows two gliders, the sec- 
ond craft uses a cable 73 feet longer than the 
first,.s0 that there is no danger of colliding in 
mid-air. 


Glider Troops Must Know Their Knots 

Jeeps, trucks, anc guns mist be lashed se- 
curely ina glider so they will not break their 
moorings and jeopardize the lives of soldiers 
in cise of a bumpy landing, Glider troops 
learn to tie almost as many knots as a sailor 
because they must Ue them securely mone) still 
be able to unlash thelr heavy equipment in- 
stuntly when o landing is mode. 

Gliders are “expendable.” In combat, they 
often land where airplanes cannot come im to 
tow them out, But many can and will be re- 
covered from: small areas by a oovel pickup 
avatem. This is an adaptation of the civilian 
ret hed by which @ moving plane snatches 
mailbags from the ground (page 140), 

When the Army Air Forces instituted thelr 
glider program a litth more than 21 years 
azo, they started with nothing. There were 
no gliders and no glider pilots. ‘Today there 
are thousanels of bath, 

How the gliders were built is an absorhing 
chapter in the history of Anierican manufac- 
turing ingenuity. 

The Airctaft Laboratory of the Materiel 
Command, at Wright Field, Dayton, Obi, 
was told to supply the Army with sliders. 
Laboratory officers, collahdrating with the 
Waco Aircraft Company, Trov, Ohio, pro- 
ceeded to design one in 90 dayvs—the cele 
brated Warn CG-4A. 

Finding plants to make it was the next 
pretiem, Big atplane manufacturers were 
engage! to the hilt in the greatest warplane- 
building progrom the world had ever seen. 
In addition, they ined working. for them vir- 
tially all the Nation's skilled aircraft builders. 
Their important work could not be inter- 
rupted, 
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so American industrialists came to the 


TESCUe,. 

Using the Waco design, the Gilson Elec- 
tric Refrigerator Corporation of Greenville, 
Michigan: the newly formed Northwestern 
Aeronautical Corporation, Minneapolis, Min- 
nesnta; Pratt, Read & Co., Inc., Deep River, 
Connecticut, furniture manufacturers; dtd 3 
few other similar concerns went into the 
tlicer business. 

Other firme became subcontractors, such as 
Anheuser-Busch, Ine. St. Louis brewers, and 
the Brunswick-Balke-Collender Co., Chicago 


billiard-table makers, which turned parts of 


their planis over to making steel glider 
frames, The H. J, Heing Company, Pitts- 
lurgh: Grand Rapids Industries, lne., Michi- 
gan Turmmture group; and Steinway & Sons, 
New York, piano firm, began to make glider 
wins. 

Later, when the Army's demand for gliders 
doubled and tripled, the Ford Motor Com- 
pany converted its hig statinn-wagon plant 
at tron Mountain, Michigan, into a glider 
factory. Toray it is the biggest producer in 
the country. | 

Typical example of the ingenuity and drive 
which enabled American. busines: to meet the 
Army's glider needs is revealed in the his- 
tory of the Northwestern Acronautical Cor- 
poration, 

First Contract for Mi Gliders 

This: infant company, which grew out of a 
stuall aircraft factory in Kansas, was organ- 
ized by John E. Parker, New York and Wash- 
ington banker with much experience in air- 
craft financing. The Kansas factory had 
mude small planes for civilian pilot training. 
fis work in that field, because of the war, was 
drawing to a close. 

Early in 142, Northwestern received: an 
Army contract for 30 gliders, to be: delivered 
during the yeur. 

Cy the surface this sounded rensonable 
enough, But the contract stipulated that no 
workers were to be hired from airpline fae- 
tories and that least critical materials were to 
be used. To March the contract was increased 
to 84 gliders vind o short time later to 500, 
all for 1942 delivery. 

Ta complicate matters further, miachine- 
tool firms, cauzht in the wartime jam, were 
unable to deliver manufacturing equipment 
to Northwestern. 

Today the firm has built 900 CG-4A gliders 
anil supplied spare parts equivalent to 100 
mote. It has retooled and, together with the 
Ford Aloter Company, has gone into produc: 
tionon the big (G-135A glider, 
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From a handful of employees the company 
asToll has grown to mire than 2,500, with an 
additional 2,500 wurking for Northwestern's 
two principal subenmtractors, a lumber com- 
pany which makes wings, und a machine shup 
which makes steel franies, 


Workers Reeruited from All Walks of Life. 

To solve the labor problem, Northwestern 
hired anyone who wanted to work. People 
from all walks of life opplied, and nearly 
everyone made god, 

One of the company’s top wing inspectors 
formerly was a hotel waiter. Two orchestra 
leaders, a chiropractor, a violin maker, a bond 
salesman, a music teacher, a minister, a school- 
teacher, several cabinetmakers, oa former 
hank president, a civil engineer, and a palm 
reader took jobs and stuck with them, 

The efficient shipping clerk is. an ex- 
bartender, The solemn director of purchases, 
who now buys two million dollars’ worth of 
Materials vach month, formerly was a Minne: 
apkilia tincdertaker. 

All sepiyee started from scratch ‘with- 
out knowledge of the business in which they 
fre now eniaserd, except Robert Whittingham, 
production manager. How he got his job is a 
tory tn itself, 

Almost as soon as Parker got settled in 
Minneapolis, be had te rush to Washington 
on company business, He returned late one 
night and hurried to the lumber company's 
planing mull, transformed into glider ply- 
wood-wing plant. Wings for the company's 
first, glider were due at Northwestern's as- 
sembly plant the next morning. 

When Parker get to the plant, be found 
men struguling to get one of the big wings 
from the second-story to a waiting truck in 
the street. Today such a procedure is ridicu- 
lowly easy. To complete the first wing and 
then get it out of the building was a definite 
engineering problem, As Parker stood watch- 
Ing, int employee approached him, 

“You'd better send Bob home," he said, 
painting to o mar near by. “He's. been at 
work for 60 howrs now and Im mfraidl he'll 
crack up,” 

Parker went over to Hob, who turned aut 
to be a wing supervisor named Robert Whit- 
tingham, 

“You'd better go home,” Parker told him. 

“) said Id stay till this wing got to North- 
western, ind | mean to,” Hob replied in such 
tones Of finality that the conversation enced, 

Five hours later the pair of wings had been 
lotided at last, despite a last-minute holdup 
caused by a hailstorm, Bob started to board 
one of the trucks, 
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triumph in North Caroling for lurther atucdy of acronuuticwl atabidtite. 


The National Geographic 


Nagazine 


va deta ‘Alene 
Orville Wright Sours over the Sands of Kitty Hawk in an Early Glider 
The photerraph was made in 911, when the inventor returned to the scone of the Wright brother’ 1900 


Pie brothers’ principal elider experi- 


mints enalerd tte P02, luton thi ieeaston Orville Wriekt Haale a rece arin! Might of 9 einigiet 45 secaptals, 


“Where ore you going?” demanded Darker, 
who had kept an eve on him, 

“Oh, Towant to ser that they make the trip 
across: town OK.” said Bol, 

This time Parker acted. Calling two puarils, 
he had them hustle Bob inte a tiasicab, take 
him home, and put him to bed. Parker went 
along with the trucks, 

(hi investigation, Parker discovered that 
Whittinghim wis a veteran aviator, Within 
a few weeks he was production manager, und 
he has been showing novices bow to make 
eliders ever since. 

Today the makeshift force has been. worked 
into an ecient machine, It’s the only way 
gliders coukd be built. 


CGA4A Desidn Altered 7,000 Times 


A CG-44 glider has more than 76,000 parts. 
Every single item, down to the tiniest alumi- 
nun rivet, must be inspected before it is in- 
stulled., This include: the raw materials that 
go to the sabcontractors. A magna flux in- 
spection apparatus detects hidden flaws in 
nuts, bolts, and similar ports. Gliders must 
be safe for American soldiers to oide in, 

The original CG-4A_ etider design has been 
altered and improved more than 7,000 times. 


One of the latest-ghider innovations is an 
automatic pilot, Wher a glider is. being 
towel, its pilot mitst Constantly keep it. in 
proper alignment with the towship, preferably 
above and to one side so that | wi al keen cut 
df the airplane's propeller wash. 

With the new device, the pilot Can wuittr 
matically keep his glider in proper position 
relutive to the towplane. A gyroseope is the 
principal motivating force im the new device, 
Puwer to operate it cames from a small: prn- 
peller mounted just outside the gticter, 

Surthwestem worker morale has been high 
ever since the company was organioed. ‘There 
are several reasons for the workers’ attitude, 
but none quite so compelling we those which 
crop up in the chat columns of Tew Lines, 
the company’s own pews weekly, kn each 
ime scones of items tell af workers who 
have received letters from their husbands. 
brothers, cousins, sweethearts, on Gundal- 
cand, in New Guinea, the Marshalls, North 
Africa, Italy, England and France. 

Every worker thrilled to the news of glider 
operations in Sicily and Burma, Now they 
avidly follow the big-scale invasion of Europe, 
From their president down, they feel they all 
have @ part in it, 


A Land of Lakes and Volcanoes 


By Evis Maxpen 


With Linstrations from Photographs by the duthar 


Nicaragua. Twenty-three of them are 

strung ina chain down the west si 
largest republic of Central America. 
doaten are active. 

Near Managua, the capital, footprints: in 
solidified volcanic mud show where ancient 
men anid Animals fled an eruption two to five 
thousand years ago (page 164), 

Where rivers and roads have cut into the 
hills about the capital, superimpose! «trata 
of mud, pumice, and lava are revealed in bands 
of contrasting oolors like an illustration from 
a pedliogy textbook. 

Sy icmp has great lakes, too, One, Lake 
Wicaragtia, is a hiinered miles in lenwih. its 
smaller twin, Moanogua, is nearly half as long, 
Geologists think these were part of a big bay 
of the Pacific, until the neatless earth of the 
Central American isthmus, which still moves 
uneasily now and then, rose up and cut off 
the sei. Rivers lowing into the new-formed 
lakes eventually turned the water fresh, 

This may expliin why several species of 
salt-water fish ore found in Lake Nicaragua. 
CW greatest. interest to ichthyologists m the 
fresh-water shark, fialomin micardeuensis, 
found, so far os is lowrwn, only bere (pages 
L78, 183, and Plate IV). 

On the eve of my departure for Central 
America, Dr. Alexander W etmore, Assistart 
Secretary of the Smithsonian Institution and 
ad trustee Of the National Gaerne Sockety, 
asked me to collect specimers of this unique 
fieh for the United States National Mitseum. 

T got for the Miseum three sharks that 
are the first large, complete specimens im any 
actentific institution, 

Not all of Nicaragua is mountainous and 
volcanic. ‘The eaet-coast area ts a broad low- 
land of tropical rain forest laced with torren- 
tial rivers, Down these water highways now 
move rubber and mahogany for the war mas- 
chine of the United States and its Allie, 


Monague a Friendly Town 


li YOU like to look at volcanoes, go to 
| 


+ of this 
Half 





Managua, in commen wilh mast of the Re 
public's larger cities and towns, ison the west- 
em side of the isthmus. Situated on the 
shore of Lake Managua at an altitude of only 
180 feet, it was partially destroyed by an 
earthquake on March 31, 1931, but has been 
largely rebuilt along modern lines | Pl. WIT). 

However, the capital is still a friendly, 
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leisurely place where everyone knows every- 
one elu At dusk, families place rocking 
chairs on the narrow sidewnlks before their 
houses and sit and talk. Friends come and 
bring their guitars (page 179). 

City telephones have numbers but few know 
them. You ask for your party by name. 
Central may cut in and sy, “Den Curlos is at 
the dub. 1? heard him telling his wife he was 
going there” 

Streets and avenues have their official 
esignations, too, but these are rarely used. 
When you ask for directions, a Mannguan 
will say, for example, “Two blocks bevund 
the Cathedral and three to the right, across 
from So-and-so's house," 

But everyone knows the natne of the mom 
street. [tis Roosevelt Aventie. 1 lived in the 
MacArthur Hotel on Roosevelt Avenue. 

Horse-drawn public carriages; never absent 
from Matiawuin streets, are even more numer 
ous now becuse of yasoline ond tire ration- 
Ing. 

On the Pun American Highway 


For the past seyeral years my astignments 
have seemed to follow big constroctian jobs. 
First came the Third Locks in Panama, then 
the West Indian defense bases, and in. NS icara- 
gud | saw the construction of part of the Pan 
American Highway." | 

The Highway runs from the Rio Grande to 
Panwina, and already vou can drive—if you 
have the gasoline—irom the Mexico-Guate- 
mala frontier to San jose, capital of Cosia 
Rica, Some day you will be able to motor 
from the ‘Texas border to the Panama Canal, 
dnd eventually beyond te South Americas, 

One morning | drewe north along the poad 
with Col, Edwin C. Kelton, of the U.S: Army 
Engineers, Colonel Kelton was in charge of 
the construction from Mexico to Paunama, 

“My orders were to follow os closely os 
possible the route of the Inter-American High- 
way, planned by the U. 3. Public Roads Ad- 
ministration aome time ago,” the colonel said. 
“We have had to make a few deviations from 
the original plan, because we had to complete 
the road as speedily as possible. However, 
the road will be of permanent all-weather 


*Se, in the Natiowal Geoceariir MAGAZINE, 
“Panama: Bride of the World,” November, 1441, 
ond “Americans im the Caribbean,” June, 147, both 
by: Laie Murden., 


| 
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Orchids and Jeceos Nicet on the Pan Atertean Highway in Sicaragua 


The buy tathing to. Highway efzineer fear Estel) het (wo Lariia, of Inthe bull, ofcthids in tee hal r.vr 
1 


ike spits and lerntike protuberances give these highland orchiits their name, They spell The savet choca 
late. Passenger cors con pew drive over oll of the Pan Americon Highway in Nicorarun 


aap halt surface vils, This meotine bons was written ita 
From Manan porth inti Honduras the their contracts 


Highway was being constructed by United When | listened incon the rocotelenhone 


construction, lacking only «8 macadam or tion of snuff had to be teed wt regular mter 


States contractors, whi hrowiht down abel La A] oueryitt hecicltuurters, [ne fret chit t 
5,000 American engineers, cat skinners: truck heard wos, “Say, hos Pete's snoose arrived 


drivers, antl mechanics for the job From os vet?) He'll sulk until it gets bere 
Vianarua south, Nicanmagnran engineers. ane SICK NeS OF OLher ten cn the woh tial a 
labor, with engineers from the United States frontier favor, There were Chompipe (Tir 
as consultants, built the road ta the Costa kev), Dr. Lavinestone (he came down with a 
Rica fronoties onpete Abercrombie & Fitch tropical oui 
Sear Esteli, in northwestert) Nicoragua.woe ft), sod Pasadena Charite. 
the Bie Cut, 58 feet in depth, deepest ex Construction men in the rood camps were 
cavation of the Hoenmduras and Nicaragua so comfortably quartered that one. camp 
stretches: Of the road (Phite VI). humorist wrote a poem telling of the hard 
Here [| met Livin’ Vesas Pete. so colled be sthipis of the road binlders lite (ine stnnra 
ratee he woe always gone “to blow the livin 8 86Fant 
V ects ut af somethini. Hell tell of the Batile of Tipitipy: 
The bloody defense. of Wasachoapa: 


Pete ined ante other Scandinivians wert 


: : ; ay Where tithieen chiuthees egies 
farmed the lengih of the Highway for their Hd wot Of SRE Reese A 


mahihity te work withow! sauif—or “snoose,” OF how they even. steed one ‘nieel. 
a they culled tt. To keep them happ, a m- And stood the test like mem of steed 
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And Thereby Hangs 21 Toil—bot Not tn the Mud 


Thutiie the 
Tacecls on the cropper ire 
the wtthers (Plate MI) 


rans 
mage il borsnhal 


Hackamare:, ur bithes 


Wiis travel wp and down Central 
Anierica by ainlane.* Birds have always usec 
thts land ¢coarnidor in their miprations north 
anc-socuth (nage LEO). ‘Today oircratt of the 
United States pnd other Ametitan nations 
make use of thie natural fivway. 

When bac weather grounded transient air- 
planes, a mixed group of pilots would stop 
avernight ft the MacArthur Hotel 
bimes | would see Brazilian, (Chilean, Domim 
Cin, am) Cinited States uniionms in one eve- 
minnie 

With aopitot of the Nicuracuan Air Force | 
ew in a United States-macde aircralt over 
SOE Ol wit Arar § Wola 

The mountidn chain that runs down. the 
west cist of the country is part of the lone 
line af Central American volcnunnes that rear Ls 
on the dlexican border and ends in Panama. 


people 
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* Ser (Flying the World's Longest Air-Maijl Route," 
by Tita A. Wool, NariowaL Looser Manas. 
March, 1030, 
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Heamotomba, the “hala ane nude colossus” 
of Victor Ago, stands on a peninsula in soli- 
lary miujesty, last in line before the file of 
volranic peaks hurdles Lake Manat, 

In colonial times; Spanish priests wel to 
Climb: to the crater of active yol 
(thought by the Indtuns jo be a hell of evil 
spirits) to plant a cross and baptize the moun- 
tmim. Phise whe. attempted the ascent of 
Alomotlombo were never heard from again, 
and the mountain came to be known as the 
only rebel among Nicaraguan volcanoes 

it was this legend that Victor Hugo cele- 
Grated in his poem, Ley Raisens du Monto- 
tere her, 
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A Poet Views a Voleono 


Bul Momotombo, 4,125 feet hich, has been 
climbed several times in tecent years, 

Victor Hureo never saw the mountain of 
which he wrote: Ruben [hario, national poet 
of Nicaragua, speaks in a poem of seeing it 


National Geographic Magazine 


Here Vlen and Heasts Bled a Kain of Death Millennium Ago 
Homers. a deer, a thedium-siee cal, antl olher animals left these footprints in freshly deposited 
mind twa te ive thousand years ago. Such mod hordens almost at once, ond today the lover ie Tike stone 
pirinta near Ninna were fovealed by erosion of & small stream vears ago, bot only retentiy hos-the site Gece 
soaveted and boused by an archeologist of the Carneyle Institution. of Washington 
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Perit We Theewbors Prive 


Rich in Wood, Water, and Minerals, Lake-studded Nicaragua “Has Everything” 


Vast arews cf fratdlwopel force, 
Amertta'é largest ootntry. 
urea paralleling: the west comat 
would be noarly 7A miles lpg (prges DAL, 14). 


from: ia train: ‘Thinking to give a modern 
writer a new view of the volcano, | flew a 
Nicaraguan poet friend post the still-steaming 
crater of Monotone, 

Black with congealed lava and streaked with 
‘innobear red, the voleano was compared by 
my friend ina newspaper account of the flight 
to the wrinkled red neck of the condor, He 
said the peak looked different close up than 
when seen from the “mechanical worm” of a 
train (Plate 1). 


feriite afl, ancl laket and ctivere (ull of fish make He easy in Central 
Nites matively, spurs population ie concentrated mainky in the lowland 
The propaued inttimcanic minal, connecting the Pucttic with th: (Corikbemn, 


Nicaragua ts a nation of poets, as Popayan 
in Colombia is a town of ports”  Comman 
creating of Managua literary men is “(ool 
morning, Poet.” Poet is a tithe spelled with 
a capital letter, bke Doctor or Professor, Peo. 
ple say, “| should like to present Poet So- 
and-so,"" 

Well may the Nicaraguans carry on the 
tradition of versemaking, Kuben Darin, 

* See “Hall Colonikial” by Lois Marden, NATIONAL 
Geocarine Macaig, October, 1940, 
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Csrackles Soar Angrily os Nlanagua's Indion Laurel Gets Tis Bimonthls (clipping 
Thiweh cominonly called late, the cloeay—leated tree is reaily Finny ecfmen, a species of fie. Hie block: 
hinds, Felooued bo the beat-huhed erackiee of southenstern United States, nest in thie tee by the eto Grachics 
nnd o simtilur titre, the ani, wre Sound in: many ports of Central America (riage }81) 


born in Nicaragua io 1867, became one of the Navy seaplane over Cosegilina, first of the 
major forces in modern Spanish poetry, He  Nitaraguan -volcandes, on the shores of the 
introduce) bold new rhythms. revived ancient Gulfivof Fonseca in the northwestern corer 
forms, And wrote prose which t4 as orginal as oof the Republic, This is the area described in 
his poetry He is buried beneath ao marble the first of- the Captain Horatio Hornblower 
hon in Leon's marificent Cathedral (jp. 181). -stories of C. 8S: Forester (Plate VIJT). 
Dano s portrait hangs Hke that of a poetron Cosegitina tolay is a squat, topless moun- 
saint in the new American Library in Mana- tain, with o lake deep in ite heart. When ! 
Pua, Which 16 one of the frst (ree lending libra- first saw the lake, it wos emerald green: al 
ries in Latin America other times jt may be deep blue, buff, ar brewti, 
[ once saw o bootblack and the Chileon Variations in color are explained by the state 
Ambassador borrowing books from the library of the sky,-silt washed into the crater by rain; 
at the same time, = WIKRE 14 thi anpeal ma sulphur in suspension in the water, 
of oll books to these who speak Spanish On January 20, 1835, Cosegilina exploded, 
Another time I flew in a United States The noise was heard as far‘as Jamaico, 800. 
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and Kogoth, 1.100 miles distant. For fifty 
leagues the sea was covered with floating 
purnice, and for years old inhabitants referred 
to that tite tos “the vear of the ash.” 

A rocky islet in the Gulf of Fonseca is 
twinted out a8 the blewn-off top of Cosegiiina, 
Second Biggest Noive 

Cosegiiina’s eruption made the second big- 
vest noise of modern times, The first wis 
the explosion of Kerakatau, in the Sunda 
Strait, in 1883, Mount Katnud, Aluska, also 
comes high in the list,* 

Drust thrown high inte the upper atmosphere 
by trenendow volcanic eruptions such as 
these alten causes o lowering of temperatures 
over large areas, sometimes of the entire world, 
through its action in sereening rays of the 
sin. Fine dust in the off aleo may paint 
magnificent sunsets, by filtering out all but 
the red aod orange trays of the setting sun. 

Since the explosion, Cosegiiina has been te 
garded with fear and superstition by the rural 
population of the gulf region, A friend of 
mine, Marin Gasteazoreo, owns the land on 
which the volcano stands; it has been in his 
family for over two hundred, years. 

Mario told me that, some vears before, his 
father had been approached ‘by an old peas- 
ant woman who offered to sell him a 3-menths- 
old infant. Asked why she wished to sell the 
child, she said, “Don't you know that it is 
necessary LO cast a d-months-old baby ‘into 
the crater of Coseguing at least orice every 25 
yeurs? ‘That i¢ the only way we can be sure 
that the mountain will not come to life and 
erupt again.” 

While fying slong the west coast one day I 
watched a violent gas-und-dust eruption of 
Telien, the penk that today t the most active 
of the Nicaraguan volcanots. Telica steams 
continually, but that iliyv, as 1 looked inland, 
a column of steam and gray dust suddenly 
shot nearly 2,000 feet inta the wir. 

As we turned inland, the dark plume, flat- 
tened and fraved out by the wind, stretched 
Lloward us. Heavy urit dropped from the 
cloud base inte the streets of Leon. 

Explosive eruptions after a jong period of 
quiet, like that of Cosemiina, may be caused 
hy the sudden extrusion of a plog of con- 
geiled lava that has sealed up the volcanic 
pipe. Heated gases slowly melt and eat away 
the cold stopper in the volcuno’s throat, until 
the remaining thickness hos not strength 

“Se, in the Naviowa, Giocrapmc: MAnAriWE, 
“Recent Eroption of Katmai Volcany in A! hy 
George (Martin, February, 1413; and. articles by 
Robert PF. Grmta on his explorations ot the Valley at 


Ten Thowand Smokez, January, 1917, February, 
1918, April, 1919, und September, 1921. 


Loz 


enoltvh to resist the presstre below: then 
Lemon! 

Lein, second city of Nicaragua, lies alieest 
against the row ‘of volcanoes northwest af 
Managua. From the air the domed roof of 
immense Lein Cathedral dominates the rec: 
tangular area Of recl-tiled roofs, More than 
any other city of the Republic, Ladin has pre- 
served its colénial architecture and atmos- 
phere. 

1 felt here something of that calm and 
quiet, that browding peace of other centuries, 
that I bad sensed in such cities os Popayan 
ml Cartagena in Colombia. 

The Cathedral of Leon was built mainly in 
the eighteenth century: treasures in gold and 
diamonds are among its collection of Spanish 
sacred vessels 

Here is the murtile tomb of Ruben Dorin 
(page Lat), ind here are interred others of 
Nicanmgua'’s great, Curigus coffers of leather, 
studded with hand-wrought nails, in which the 
monstrmces and other church objects made 
the long vovage from Spain in ‘the L700's, are 
still preserved. 

Voleannes’ Good ond Bad Effeets 

The flat country around Len is extremely 
fertile, Old sea bottom and weathered vol- 
canic tlepasits ‘have formed one of the most 
fertile soils of Nicaragua. Cotten ts culti- 
vated here, alsa coffee (chief agricultural ‘ex- 
port of the Republic), beans, castor and 
seaarie seecd sind) corn, 

Around Leon, as in other parts of Central 
America, grows tensinte, a tall grass that may 
be the ancestor of maize, or Indian corn, 

is rea gases emitted by voleanies some- 
tirnes destroy coffee crops antl corrode -barbed- 
wire fences near Loin, “The three-cratered vol- 
can overlooking Masaya (Plate TIT) killed so 
much coffee with its exhalations in 1927 that 
planters put a voluntary tax on each sack. 
The money was used to bring two European 
volcano experts to A itarigrua, 

These men set out to -cup the gas vent of 
the mountain. They built a metal cover for 
the opening, with a chimney to direct the 
escape of gases, from which acids and other 
chemicals were to be extracted, 

The night before the cover was to be lowered 
inte price, sun earthquake sealed the opening. 

Seeing two vears’ work wiped ottt in a single 
right, one emotional volcan CApper Coin 
mitted suicide by leaping into the crater. 

Not all the effects of volcanism are. harm- 
ful, Coffee thrives In volconic sell. Slopes 
of extinct or dormant volcanocs:are wen! cof- 
fee zones, as they combine rich soil with the 
right altitude for coffee culture. 
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Single falls of “ash,” rich in potash, iron, 
phosphorus, antl other minerals, enrich soils 
of Central American cofiee plantati¢ms, Some 
of the world’s finest coffees are grown in soil 
of recent voleanic formation, 

Source of Nicaragua's finest coffer is Mata- 
galpa, in the northwestern highland, but cof- 
fer also thrives on the hills about Managua, 

Coffee needs shade, ond in the past many 
of the shade trees planted were rubber trees, 
Rubber of Nicaragua, like that of iest of 
Central America, belongs to the genus (as- 
fifa. Not identical with the Meped rubber of 
Brazil and Malaya, Custilla produces a lates 
next to Hevea in quality. 

The great bulk of Nicaraguan rubber still 
comes from wild trees, most of which grow on 
the east sxle of the couniry, 

Nicaragua furnishes more rubber than any 
other of the Central American republics 
(Flates MIT and XUIT). 

Cutting Kubber the Primitive Wuy 

Tn the back. country primitive methods of 
cutting nibber still are employed. A gash fs 
hacked about hallway arcund the trunk with 
the machete, the broad, long-bladed! elearing 
knife of the Tropics. Milky latex ooving from 
the cut turns black and hardens on exposure 
to dur. 

Days later, the ribbon of crude rubber ts 
stripped from the tree. Such strips of fue 
recat ore weuhd into tapering saiisiaprect ibe 
rolis big as a man’s leg (page TS4), 

To aveid waste and harm to trees caused 
by old methods, technicians of the U. 5. Rub- 
ber Development Corporation are instructing 
Nicaragiin tubber cutters in a technique that 
originated in southern Mexica. 

A special knife, incorporating a thin blade 
giided by o roller which fines the depth of the 
cut, is used to nuke a shallow, narrow incision, 
This ensures that only the outer ivirk, andl 
not the inner cambium layer, will be cut. Less 
harm to the tree and-a grenter flow of latex 
result (page 182), 

Under ideal conditions, trees ore tapped two 
or three limes a year, | 

Exposed to air long. enough, latex will 
harden of itself, bot to hasten uniform coagu- 
lation, juice of the moonvine, or cégamal 
(Cc alonyction adriuvcatun), i added to the lig- 
uid lates, In abowt 15 minutes the rubber has 
turdied inte a white mass that looks like fresh 
cheese, 

New rubber is placed in the sun ta dry, 
where it turns brown aid looks like a flitch 
of bacon, | 

Chemical coagolants with a soap base are 
being introduced to replace the vine juice, as 
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the artificial product makes stronger rubber. 

Racially and geographically, there are twa 
Nicaraguas, The west «ide, studded with 
lakes and volcanoes, is the Spunish Nica- 
ragzua, The flat, river-threaded jungle of the 
Cast Cost ts predominantly Indian and Negra, 

Columbus. on his fourth and last voyage in 
1502, discovered the east cbast of Nicaragua. 
But after sailing down to its present border 
with Costa Rica he went on farther south to 
Punatia. 

The conquerors Gil Gonsilex Davila and 
Francisco Hernandez de Coirdoba (the mone- 
tary unit of Nicaragua is named for the latter) 
were the first to penetrate to the interior. 
Hernandez de Cordoba founded Granada and 
Letin (on ite first site) In 1524, 

Nicarigua was nomed for an Indian chief, 
Nicuruc, whe lived on the shores of {ocibolen, 
the Great |oke (today Lake Nicaragua). 

Chiei inhabitants of the hinterland of the 
cast side are the Miskito Indians, whese name, 

corrupted to Mosyuite, has been applied tw 
part of the eastern comet, 

For two hundred years the Mosquito Const 
Was o British protectorate. The Mosquito 
king first recognized British protection in 1655. 
In 1670 the Spanish crown assigned this area 
to England “forever,” but in 1859 and 1860 
Britain ceded it to Nicaragua and Honduras. 

When [ flew to Nitaragua’s esst coast T 
went ina TACA airplane. The cred. blue, and 
Yellow macaw insignia of this airline has been 
a familiar sight over Central Ameri¢a for 
years, We crossed Lake Managua, then flew 
over a region of mountains and. electrical 
SLOrms, 

The: corrugated metal of the old retighle 

Ford trimotor tescunded to the crashing 
thunderclaps abowe the steady beat of the 
motors, 

When at last we emerged from the squalls 
and clouds we were over the flat land of the 
cost. The swampland below, green and 
smooth as the top ofa billiard Lible, seemed 
ti be solicl and traversed by branching mani- 
mate paths. Actually the green is a thin 


veneer of flouting plant life on shallow water; 


‘paths’ are truls made by alligators. 
Meet Mir. Gentleman 

At Puerto Cabezas on the northeast coast 
I saw my first Miskito Indians. They are 
tlairk, taciturm peuple who, if they like you, 
adopt your name as their own. When you 
incur their displeasure, they drop your name, 
One [ met was named simply Gentleman: 

Muny speak only the Miskite tongue and 
English. More English than Spanish is heard 


in parts of the coast, 
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A. Land of Lakes and Volcanoes 


The Miskito greatly outnumber the Sam, 
another tfihe of the east-Gonst hinterland. 
Though both, particularly the former, have 
become mixed with Negro antl white bliowe, 
muny puteblooded Indians still iniabit the 
upper reaches of the rivers andl crecks, “‘chil- 
dren,’ as a missionary writer put lt, “of the 
slugmish waterways.” The sluggish waterways 
can awaken to torrential life in some seasiis. 

Negroes of the coast are descended in part 
from those of a Spanish slave ship wrecker 
unm these shores sone 300 years ago, In later 
vears many Negroes inunigrated bere from 
Jamaica and other West Indian islands. 

The Moravian (Church, which has. main- 
tiine! o mission on the Cost since 1849, has 
established wo omodern hospital far up the 
Segovia, of Wanks, at a place called Bilwas 
Karn ( Rattlesnake). 

Some ol the missionaries whom 1 met at 
their headquarters in Hluefields add. been in 
the country forty vears and spoke Miskito 
fluently. Grammars and dictionaries have 
been published of the Langue, and the New 
Testament has been tronstated-into: it. 

Puerto Cobezus iad to be the outhet for 
ni important banana-growing area, But two 
hanana diseases, the Panama disease and 
sipatoka, strick a few wears ago, and now 
bananas have virtually disappeared as a oorm- 
mercial crop, Sigatoke spores are thought-to 
have arrived with the hurricane of 1935, 


Pine Heavier than Mahogariy 

At Puerto Cabezas 7 sawoa large sawmill, 
but here they were cutting up tough yellow 
pine (Pinus caribaea, the same as the slash 
pine of southeastern United States). It is 
heavier, | was surprised ta. bern, thin ma- 
hogany., Though classed a4 o burdwoal, ma- 
hoyany really is not very heavy when com- 
pared with some other trapical weds. 

Niturmguan pine grows on the meadowlike 
SAVanNAS ; maihegany along the creeks and 
rivers. ‘Pookie there is tore pine thom ma- 
hogany, the latter having been cut continually 
since the eighteenth century. 

There is nw such thing as 0 mahogany for- 
est. Trees grow singly or in isolated clumps, 
but not in a continuous wood, Since good 
trees clase to sizable streams have been cut 
long since, thoy are today hunted out by 
ground parties or spotted from airplanes, 

Tn the early part of the year, mahogany 
trees can be identifed from the aur by the 
reddish color of their leaves, Position of 
trees seen from the alr te plotted on a map, 
distances [rom river or creck noted, and, if 
the mumber of trees warrants it, a camp is 
estublishesl, 


Lif 


Mahogany trees are ginnts that usyally 
tower ubowe the general forest level and may 
be over 100 feet high, For export to the 


United States, logs 18 inches in diameter at 


the srnaller end are wanted, though a certain 
number of [t-inchers are accepted, An £5- 
inch tree may be more than a century old. 

When cut, trees are dragged to the creek 
ly teaims-of oxen or by tractors, then floated 
downstream in time of high water in rafts of 
about 200 logs (Plates A, ACV), 

According: to Nicaraguan law, when a ma- 
hogany tree is cul down two must he planted 
in tis place. Loggers look for the large seed 
pods, break them open, and plant the seeds, 


Why Mahogany Is Valued 


Most of the mahogany now shipped to the 
United States goes in the form of logs, We 
use it for alrplane fuselage construction, 
torpedo boats, pattern making for metal parts. 
and other wir equipment, 

Tt is straight-grained, works easily, resists 
rot and insects, and has a high strength-te- 
weight ratin, 

Sawdust of freshly sawed mahogany smells 
like ripe olives and rans red as blo) when 
wet. High in tannic-acid content, the dust is 
often used to smoke hams, 

In Bluefields | saw houses entirely con- 
structed of mahovany, The humble Coast 


resident may live in i mahogany house, use 
a mahogany canoe, and ultimately be buried! 


in a mahogany coffin, 

Bananas in commercial quantities have died 
out around Hluefields, too. Abandoned ba- 
nin telds, for some reason, are ideal ground 
for growth of balsa trees. Same of this wood 
exported to the United States to be used in 
aitqtlanes and in ite preservers, 

In this eastern area Nicaragun is rich in 
fine cabinet woods. Rosewoods, cocabale 
lespeciolly useful for cutlery handles), teniuen 
viihe, primavera (often incorrectly called 
white mahogany), and many other fine- 


rained heavy cabinet woods abound, 


Bluecfields: bas a mixed population. But 
Chinese, French, Svrians, British, Germans, 
“Lnlted States-ers," and Spanish Nicaraguans 
commenly converse in a West Indian brand 
of English, imported from Jamaica and other 
British West Indian islands by Negro immi- 


(Eranits, 


Chinese from Canton dominate the busi- 
ness of the port, Here, as in other parts of 
tropical America, they are well liked for their 
industry, fair dealing, and conformity to the 
custonis:of their adopted country. 

The leading Chinese merchant of the port 
is o long-time metuber of the National Geo- 
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Wooden buildings with jigsaw fretwork and Nicaragua 

and overhanging wernndas. as well as the re- Waters if Lake Managua, approximately 15 
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ld bee of these useful vultures, connection between the two lakes, 
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Whar Pierced This Dead Volcanos Side? 





From the pir, this pmazinely symerwtirical hole in the erater wall of an extinct volcano near Momatombe 


(Plate 7) looks small. Troe site = dodicated by 


LWwierowh tree terlew ite im 


Gealicite anv that oper. 


Mined walls may howe collapsed anil broken inte. a peachy perfect drecle, or something may bave been. violenth 
expelled through the sidy wall when the yolcunn was active 


sharks, all abundant mm the Grest Lake, do not 
exist, 50 for a6 [ could learn, in Lake Mangeus: 

From Mianagua | went by rail across the 
fertile floor of an finctent crater to Granoda. 
Here | stayed at the Colegio Centro-América 
an the lake front, founded und maintained! 
by the Jesuit order. Sons of many leacdimeg 
Families of the Central American republics are 
enrolled here, 

The College ts exclusively for boys and 
young men, Heys may enter when seven 
vears old and stay until they are over twenty, 
[hus the terms embrace the period normally 
covered ly elementary and high-schioal graces 
and first-vear college in the United States, 

wits the guest of Father Bernardo Ponsal, 
a Basque priest who is Rector of the College. 
He bas An active mierest in natural history, 
rspecially ornitholigy. 

Perched on a cliff, the school is. in an ex- 
cellent position for the study of bird Here 
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Old and New in Castilla Rubber Tapping 
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its march down the isthmu San Carlos youths have queer nicknames. 
Close to Onmetepe Lake Nicaragua reaches For example, the bow peadidler in the dugout! 

les greatest depih—ibout 200 feet. conoe from which | fished was called The 
Next morning we saw floating masses of Camel; the stern man, Drv Sardine, (hither 

wale hwacinth, many of whith bere & sobite nines I heard slong the water front were 

White egret, motionless among the paleviolet Rubber Pig. Half Chicken, Microbe, Hot 

spikes es mnt Hutter, Sh LT] ice, (oocont Rater, 
San Carlos is small, hot, and wunlovely, A and Square Banana 
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CLT. 

With a larme chunk 
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handlime 
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Let him go, let him 
ao while, whispered 
Dory Sardine, the shark 
ont wert. W hen 
ten feet ‘had 

Sow!” he cried. “Set 
ihe bien rk iy 

1s | hauled the dine 
un taut, Tfelt the solid 
weiont of the fish. The 
sturteld off with 

that sent the 


hw 


run rut, 


hark 
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do mypch against the 


hea hook ane stout seh cord. As | brought 
the shark alongside, | could] ser the lone gray 
body and. thi broad, tattish head typical of 
this species 
| larceest We 
caimht ferale weihing 158 pounds, 4 
was too Linge tou. pack inte the gasoline drut 
full ef alcoho] in which | stip the 
necituens to the U'niter] States, so we 
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Museum specimens assured, we rigged a 
light rod and reel to see what sport the fresh 
wilter Shark could give, | fished on the bt 
tom in the same place with the same batt, but 
used a light salt-water rod with 6-ounce ti 
and 150 yards of 9-thread (27 Ib. test) [in 
on a ‘small reel, 

[ hooked and lost nv 
the honk deep enough ts 
But then the fun started 
iipical’ long, Goring runs. 
ran off sao much line thai | 
the reel spindle, 

We had te upanchor sul paddle after him, 
oe the tackle was too light to st [1 is Turis. 

Cinls did the shark break waiter 


cmilnd set 


hah «an, 


hetore | 
kee a 
Che «hark mace 
ind several tines 
caw the metal of 
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breaching silently like a sleek gray lorpedp, 
ave never known an ordinary marine 
shark to fight longer than 15 or 20 minutes. 
Usually they struggle furiqusly for a short 
time, then give up. This fish took me exactly 
twa hours to bow, aml when 1 finally tafied 
him we were three miles down the San Juan, 
Tt was a 112-pound male, six and in half 
feet Jong (page 178), 


70U-pound Sawfsh in Lake 


(ne cay while fishing for shark we caught 
fiur enormous sawtsh, The first and smallest 
weighed 354 pounds: the largest, more than 
700 pounds! All this; mind you, ino fresh- 
water lake. } 

Sawheh are related to the sharks (both are 
¢lasmobrnchs). There seem to be two species 
in Lake Nicaragua, though all we took were 
of o sinele kind, common -in both «cenuns, 
Pristiz microdon (Viate V). 

The lake at San Carlos is full of tarpon, 
Often we saw more than oa dogen rolling at 
the surface at one time. [ was too occupied 
with bottom fishing for sharks to catch tarpoh, 
but according to local accounts they grow to 
enormous: size, They are harpooned by loca! 
fishermen and pot caught on a hook. 

Virtually nothing is known of the breeding 
habits of the tarpon. There has: been some 
speciilation. whether Lake Nicaragua may le 
the original home of this largest of the herring- 
like frslves., | . 

Naw, wil these fish are net, strictly speak- 
Ing; landlocked, They may have access to the 


sea by way of the [50-mile-long San Juan,. 


Despite sand bars and rapids, they could move 
up and down the river, But sharks and saw- 
fish do breed in the dake. Fertales have been 
taken who dropped their young ai the mornent 
of capture, 

To follow the sinuous San Jian from San 
Carlos to the Caribbean, I teok to the sit 
again, this time ina VW. 5. Navy seaplane. 

About a third of the distance downstream 
lrom San Carlie the brown water flakes inte 
white rapids at El Castillo, a hamlet at oa bend 
in the river, ‘These aod other rapids and 
sand bars of the San Juan would have to be 
dredged if a canal is ever built here (PMV). 

Ona hill above El Castillo | saw the eroded 
remains of a Spanish fort. In 1780 Horatio 
Seleon sailed! up the river and took this fort, 
but had to abandon it when tropical fevers 
killed off most of his men, 

Some years eather, in 1762, an English force 
attacked the fort, When the garrison com- 
mander died of an illness, his 19-year-old 
daughter, Rafnela Herrera, took command 
and fought off the invaders, and so became the 
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national heroine of Nicaragua (Tate XVI). 


We followed the twisting river through 
thick jungle that looked Whe green-dyed 
eg from the air, and through rain squalls 

sometimes formed pale rainbows be- 
heath our wing tips, 

This is one of the world's rainy regions. 
[In 1938, 334 dnches of raln were recorded at 
San Juan del Norte (Grevtown), at the wmouth 
of the San Jivtin; tt .uvernges 260 inches: 

Forty-five minutes after leaving San Carlos 
we came to the Caribbean, not bhie here but 
a muddy brown. 

The river diffuses over sand bars and 
through several mouths, some silted up. The 
inexnrable sands have slowly filled in the har- 
bor at Greytown to the point where a new 
harbor would have to be made to the north 
of the town if a canal were cut through, 

From 1890 to 1593, the Maritime Canal 
Company eked ly cut a few miles of coral 
just north of Greytown. From the airplane | 
saw twé abandoned dredges forlopnly sticking 
up out of shallow water wt the head of the cut. 

Robert E. Peary, then a tieutenant of en- 
tineers, made the survey on which the cemm- 
pany based its work and later wrote af it in 
the Narioxat GroarapHic Macaztnr,* 

Under direction of the Interoceanic Canal 
Board, consisting of two U.S. Army Enngi- 
neers and three civilian cnginvers, & provi- 
sional battalion of U, §, Engineer troops, 
headed by Lt. Col, fon TL Sultan.t made a 
new survey in 1979-31. . The route selected: for 
the Nicaragua Canal, including sea approaches 
to harbors, would tre neariy 173 miles long 
(as oppeded to Panamas 31). It would start 
north of Grevtewn on the Caribbean side and 
follow the course ofa small river southwest 
toward the San Juan, Then up the San 
Juan to San Carlos: perss Lake Nicaragua to 
a pointien the western shore, and over 16 miles 
Of land to the Pacific at Brit, 

There would be three locks at each end of 
the canal, to raise and lower vessels to and 
trum Lake Nicaragua's 105-foot devel, 

Ships would require: about 23 hours for the 
passe irom ocean to ocean: tronsit of the 

‘inome Canal is made in eiht hours, 

We came out ever the rocky promontory 

of Brito Head just as the sun was sinking, a 
wriect ted disk, into the Pacific, Saree 
liners and merchantmen may te up here, 
bringing the travelers and cargors of peace, 
Nicarainians like to think sy. 

* Sen "Across Nicaragun with Transit aim) Mac 
chete,” bw Roliert E. Peary, Nariowat Geena 
Macarvt. Vol. LoNo. 4, 1889 

+See “Army Engineer Explores Niewragua,” hy Lt. 


Col. Dan f. Saltan, Natrowan Goutharmic siuaisine, 
Maw, 137 
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Women at Work 


By La Verne Brapury 


hands, Taiterally. 


sk halance of power rests in women's 


Behind the whine of sawmills and 


roar of blast furnaces, the hammer of arsenals. 


ar! thunder of machine shops—in shipwards, 
factories, foundries, slaughterhouses, ard \ab- 
ortories—wornen are manipulating the mia- 
chinery of war, . 

They work the giant hydropresses and 
stamping mille whose heavy weights are con- 
stuntly poimding, pressing. shaping, disgorg- 
ing the materials of battle. They operate 
oe hammers, punch presses, tirret lathes, 
milling machines. They hold rivet guns, blow- 
torches, drilis, files, micrometers; templhites, 
and test tubes. 

For three years they have laid down blue- 
prints, welded seams, and picked up battle 
gear, pot it on wheels, and carried it for prov- 
img: Then they've inspected, tested, proved 
it, and delivered it for war. 

At the same time, they've worked to keep 
their homes or set up new ones under make- 
shift conditions in strange places, 

About a third of America’s manpower to- 
day is womanpower. That's more than one 
cut of every three women of working age in 
the United States. Of the millions handling 
the big tools and machines of industry, one- 
half are estimated to be there only because 
of the war. 

Approximately one-fourth of the 16,500,000 
women bolding jobs in the spring of this year 
Were not even interested in such workin 1940} 
Many had never seen a factory, never ham- 
mered a tack, never worked before at -any- 
thing outside the home. 

Reports of the Women’s Bureau, Dvpart- 
ment of Labor, disclose the amaxing variety 
of jobs women hold. 

In Aireralt Production 

A week before Pearl Harbor wou could 
walk through the factory rooms of any-aircraft 
company in the country and rarely find a 
woman on the production line. They were 
a fraction of one percent of the total labor 
force. 

Two years later, 475,000 women made up 
nearly 35 percent of the industry. More than 
45 percent of the workers for Douglas Air- 
craft are women. And in the first 12 months 
that the output of H-17's was doubled, nearly 
half the men at Boeing necessarily were re- 
placed by completely inexperienced women. 

“Long before there was a manpower short- 
age we began to employ women on the assem- 


bly line,” said Glenn L, Martin, builder of 
famous fighting and patrol bombers. “We 
were one of the first aircraft companies to 
employ women in mechanical capweities. 

“However, it was an eminently successful 
experiment. There will always be o place for 
the skilled woman worker in the aircraft in- 
dustry. Many jobs she performs as well as 
men, and some she performs better. 

“Today, approximately 35 percent of the 
productive workers building Martin combat 
ships are women, ‘Soon we look forward to 
seeing this number vastly increased, as more 
and more of our vounger men are called up for 


military duty. 


“We have women helping design our planes 
In the Engineering Department, buliding them 
en the production line, operating almost every 
conceivable twpe of machinery, from rivet 
Kune tO Piint stamp presses, 

“The presence of so many women has had 
an excellent effect upon production, ‘They 
have set production records that ore a chal- 
lenge to men, and theres something about a 
worn betting o min at his own machine that 
he just cannot stand” (page 198), 

“Bombs Away, Beaoriful !" 
_ As T walked into the shop where the giant 
Afars was built ond where great PRM-3's were 
lined up for final assembly, T heard a man’s 
voice calling out from the cavern of a huge 
wing, “Bombs away, beautiful!" 

Straddled over a truss in the bomb bay, he 
was checking shackle releases as a girl dawn 
in the depths of the ship fired an electric gun 
and kept tabon the panel flashing salvo signals 
—single bombs, bombs in sequence, wham, 
bombs away. 

Usually two girls do this alone, calling back 
and forth by interphone from one remote end 
of the ship to the other. [| watched them 


swing up through compartoient hatches and 
scramble over spars and beams like cats. 


13 


Martin has alse an all-girl test crew, which 
went into action for the first time onan icy 
morning this last December. They had put 
in munths of training for one of the must 
crucial jobs in the business, the final grownel 
testing and adjusting of every functioning 
part of a petrol bomber. Engine, instruments, 
contrals—theirs is the final check befote men 
take it aloft. 

Through acres of bombers and chopped- 
up parts of bombers, silver, brown, and green, 
we made wur way from one roaring assembly 
line to another, At one point, we stepped 
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fo speak to a small taffy blonde, wearing a 
bhoe hate nbborn amd sittin im the mirlet of 
hammering machinery, her feet propped up 
on & bench, reading oo beck 
It was her lhinch hour and thet 

drawl Machine ual Riveters. 
of half » million housewives who had tever 
heen in a factery, she sudidenly figured a 
yeurs ago that the talents 


of her toolmaker father might be developed 
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couple oi ney be 
in her, They were 

OCccosionally you find o woman such 33 
Anne Hollman, and you don’t forget that she 
i 46 anc helps make one of the hottest hghter 
ninnes in the Army. She ts the only woman 
flash welder in the East. And she is an 
AVTLAOn 

ln the last war she was a machine operator 
in a knitting mill: then she did housework 
for 20 vears: Now she-is back, master of 2 
difficult trade and proud of her skill, towering 
over her bench by the hour as she stands weld- 
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ing ends onto control rods for Repyhlic Thun- 
derbolte. 

In one section the foreman had said, ‘When 
the first women i& sent to my sho, aetiel ris 
with fer. 

Same months later, | mentite] a few oF 
the usual objections to women im industry 
Sf percent of mans strength, 6&8 percent al 
and this sae 


relists 


his resistunce to fatiewe, &te 
horkman defended them botly 

He snecifitcally pointed out the girl who wis 
turning out five assembly units to her male 
ferencdin coors wo, 





Womanpower in Shipyards 


In 1939 there were Jo women employed in 
Ameritan shinvyards. 

Two yeurs age when [ saw women working 
aon destrivers and submarmes ond in the mi- 
chine: shops at the Mare Island Navy Yard 
and on tankers and other shins around Sar 
Francisco Bay, | was told that there were 
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Women at Work 


Women working in high explosives isnot 
new, but it i still an electrifying thing to 


watch. At the Bellevue Naval M ine, a 
healthy distance downriver from t Navy 
Yard, we found women in siectbarticaded 


fnoms meisuting and loading pom-pom mix, 
lead azide, TNT, tetrvl, and! fulminate of mer- 


Curr. 
Most of them were caloreg: They seemed 


delightivily blasé as they ft etuft 


along. Some would wink. or aire a 1 bh grin os 
we poked in their booths. But they treat 
powder with respect. “They know hy training, 
that any snip of it could blow them to finders, 

Lusked the officer if their temperament— 
their lick af nerves, ay—had anything te do 
with their being here in such. tumbers. 

"No," he said, * 
an hour hazared pay. ‘This is one of the few 
jobs m industry which has a waiting list of 
applications.” 

Different loading operations were strung 
along different weirdly grouped assembly lines. 
Om one line they would be loaring tetry! lead- 
ins for bomb fuses, or delay elements contain- 
ing stall cells of black powder, or mercury 
fulminate and lead) azide for detunaters. 

Tn small steel booths others would receive 
‘an @ement through a bole in the wall, put 
in the mensured milligrams of powder and 
pass it qidetly through at opposite hole to the 
next booth for another cautious twist, or tap, 
of Liurn. 

The workers are frisked every morning for 
matches. During smoking periods they walk 

with’ off from danger areas to where electric 
cigarette lighters are provided in aufety zones, 

The fowe and women were launched the 
sam: day at thw Brooklyn Navy Yard, when 
the first 19 come in #s “mechanic learners.’ 
There are several thowind now, and many are 
rated machine operttors, skilled welders, ship- 
fitters, and supervisors. 

Cie of the first 19 heads them all today. 
She took us through mold loft, fabricating sec- 
tions, and shipfitting departments with the 
air of an old hand. 

"Tt's feally simple to build a ship,” she ex- 
plained. “You get your plan, cut out your 

wattern, prefabricate it, fit it together, and 
opiates it. Men have always made such a july 
of itt” 

She knew what each vellow streak on the 
big steel sheets indicated, where they would 
go, how they should be fitted, She explained 
ir hammers, calking tools, and electrodes; 
how they burned out holes for pipes; cables, 
hatches; how they chipped off exces stock 
from steel plates, welded seams, Nushed rivets 

Bevinning in the mold loft, she had climbed 


‘they like that extra six cents 
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around on bands ond knees, working over 
blueprints, laying out templates, tracing pat- 
terms along body plans on the floor; then on 
through riveting, welding, shipfitting. 

They used mostly college girls in the mold 
loft nt first, until they found that almost ary 
average girl has aptitude for pattern making. 
Thev' re all over the place now, bending over 
plotting tables, crawling over loft decks, mov- 
ing about in similar clothes like blue beetles. 

In the great shipfitting department we 
walked in a world of giants. Everything was 
big—noise, and space, and pate of ships. 

Blue oxygen flashes would light up remote 
comers to outline human figures. bent like 
small parentheses around huge steel plates: 
cr g@olden sparks would suddenly sheer out 
from acchipper’scun; or sprays of silvery mol 
ten tietal would touch off another dark section 
earn you could feel the very depth and height 
of it, 

Stooped over acetylene torches or hidden 
behind steel helmets visored to protect them 
from the intense light of ares, women in bulky 
leather pants and jackets labored feverishly 
over weltis and seams. 


A Variety of Army Jobs 


Women are doing men's jobs for the Army, 
ton, 

For the Air Forces they teach cadets to flv, 
dispatch bombers and fighters at busy air 
hoses repalr planes, and de sheet-metal work. 

For the Arniy Service Forces, which alone 
employs more civilian industrial labor than 
any economic empire in the country, they 
monuinctire explosives, lool bombs, test 
purdchutes, inspect war plunts, and hinedle 
giunt tooling machines, cranes, tractors, fur- 
Tees, COMpresscrs, 

They mend shoes and tanks, They drive 
convoy tracks for the Signal Corps ar lnco- 
motives for the Ordnance Department; they 
make uniforms for the Quartermaster Corps, 
md count fish for the Army Engineers. 

They are laborers, machinists, electricians, 
tinsmiths, pipe fitters, architects, chemists, 
Surveyors, Attorneys, 

As the Army Engineers. moved into com- 
bat work, thousands of women poured in to 
help with the jobs left behind—tiver and har- 
bor wirk, mivigstion aud fecd control, Suirrey- 
ing, designing, building — jobs formerly done 
only by Army enginears or their civilian male 
ussistants. Tovlay 29 percent of the 54,000 
civilians behind the Army Enyineors are 
Women, 

They have measured the depth of the Co- 
lumbia River for charting and dredging: they 
opernte rcacdios to Mississippi River boats, 
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For Women Sealers, Tin Hats, Mespirators, and Coveralls Are Stylrsh 
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They work. with the Acmy ain the field, onm- 
puting soil erosion, levee seepage, silting; 
charting evaporation rates and wave action on 
breakwaters. 

Thev have followed the Engineers almost 
everywhere excemt overseas, One girl has 
driven an Army trick for three vears throwgeh 
ml kinds of weather to run mail to them in 
Alek 

Or. Mary Enecle Pennington, the ()oarter- 
master General's consultant on food handling, 
has ridden in the caboose of refriverator 
trans, in ihe bottom bold of carco vessels 
and wathed knee-deep in emeshells studying im- 
nroved ways to fet food to the Army, 
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Women of the Trounsportation (Corps bate 
more than 200 types of Army vehiches alt the 
gigantic shipping pails at ports of embarka- 
bom. They check these vehicles mechanically, 
wash am drain them, pack parts im prease 
tape andl shellac others 201s 224 spray. Ane 
they gel the ships in shape to. carry them 
They weld, chean, paint, carpenter, plumb, 
nad check electric systens 

They heip move fremht from trains to ships, 
run trucks down dark tmurrow 
Warehouses and olers, operate fork lifts to 
SLICK An WEStack tons Of equipment, manip 
Ulile Die crimes to place tanks and guns if 
Lomelitige presi tient. 
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Even Grandma Finds Work Suitable to Her Strength 
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Here at Aberdeen women work 
With these muons on the firing line! 

And they Tire chine guns and carbines and 
pees, mot alter round, until the shells pile 
up like fitthe brass mowintains (op. 207, 208) 

They work with mufflers and heavy mittens 
in winter, and) aweat uncer the heal of sun and 
hot metal in summer Chev are great brawn 
women bulging out of tight overalls and 
voungsters from hich school wearing the fa- 
mous red and white bandannas which mark 
them ae WOIWS (Women Ordnance Workers| 
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‘Astronomy is a twin science to ballistics,” hich or drop nose-beavy and one which would 
said Dr. Hubble. “There is peculiar affinity go where it's supposed to gu. 
between the ovotion of heavenly bodies and the 
less heavenly path of projectiles. Knowledge 
of one is directly applicable to the othe They said women’s nerves coultint stand 
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NMlusic Anud the Some 


tcinns. who work io darkrennis. cheniical lab- con. «tanec anvthine, 
oratories, and firing rocms. They photograph In the shop ot the Frankford Arsenal where 





the actual trajectory of bullets, compute tables casings for pun shelle are made, the troche 
of veloctiyv, work over high-speed radiographic trial crescendo of all America seemed to me 


equipment, and analyse periormances of both Jo reach its peak. TL was a different kine) of 
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Ricpairing a Scout (lor—O)ne of the Niany Necessary but Linglamoreus War Jobs 


Al the Watervliet Arsermil; near [roy 
in Dfobech from ETrine 


awnthetic rubber, experimental lubricants, 
radar. Alany are actively famous: others have 
brongzht them tulents aml learning out of re 
tirement ta apply them to war research, 

Ar the University of Rochester, Dr. Frieco 
Rolscheit-Robbins. who assisted in the re 
search which Jed to the Nobel prize-winning 
discovery of treutment for pérniicious fnemia, 
has dropped her peacetime studies lo work on 
9. 4ubetitute tor blind plasms 


In Plastics ond Eleerronies 


Women chenvist=, swathed in goatee masks, 
runt tests in plastics aol resins m the labora- 
toric: ol the saat Muonsante Chemical empire. 
They have entered! a no woman's land here in 
ome of the biggest chemical companies in the 
work, The Hercules Powder Grnpany has 
women Ph.'s experimenting with explosives, 

At the Mellon Institute of Industrial Re- 
search, in Pittstwirgh, the stall of women chem 
ists has jumped S00 percent since 1041. ‘The 
first woman lo receive an engineering degree 
from Carnegie Tech is a metallegraphist for 
Westinghouse Electic & Manwiaeturing Com- 
pany. Another Westinghouse encineer i4 a 


Wa by A beni lal 


New York, one Woman machine fine eprcad o torpaulin ever the teeler 
Mirst ieenut come under the jurisdiction ol the Ordnance Department. 


girl of 26 whe is working in electronics te- 
search, She read her first paper losi wear be- 
fore the American Institute of Electrical Eme- 
neéets-—“Skin Elfect in bimetallic Conductors 

Westinghouse is a conspicuous tase of the 
nem for skilled technicians, particularly in 
the field af radi and electricity, which has 
lost thousands of men to the Army Signal 
Corps. It is trainie dozens of women elec 
trical engineers af Carnerie Tech, 

ROCA has sponsored 7O wine engineering 
titles through Purdue to supplement its staff of 
Eraueie worken mice engineers already work- 
ing in witil international communications 
Aircraft plunt=, shipvards, tooling: industries 
they've all set: op schools for training women 
Lh Pe} ace Skilhed recs, 

In tess ‘than Jour vears the (Government 
time has trimmed more that 2.000.000 worten 
for war jobs, Working within tmdustry, in 
echools, anc on fairies, it has towed them to 
build, désien, analvee, plow. At the 200 cal. 
lees operating onder the War Training pre 
tram, 245,000 woren have heen trained fot 
technical or professional jobs in war industries. 

In the two vears ending December, 1945, the 
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Aireraft production has hit o mighty stride, 
The big B-29's have pone into mass prodduc- 
tion, Plane output reached more than 9,100 
in one recent month But it took 1000 

people working 48 hours-a week for a oyear to 
replace the bombers lost at Schweinfurt! And 
one Army division used up all its guns in ene 
month in Ttaly’ 

In some arent they've launched a home-to- 
home canvass to tap the remaining available 
housewives of the community. 


Aw Industry of “Spaces and Structures” 

In the roaring infernos of the country’s 
steel mille, 1 found hundreds of housewives, 
ever mothers ane gramlimothers, 

Steel ix big. It's powerful, It's exacting. 
Tf vou made coke the way they make steel, 
you'd count the grains. And you'd make it 
ino huge hall, You'd tnnke it with ovens 
epen and flames roaring and you'd have to 
atay right by it te test Itevery three secends. 

The steel industry isa thing of great spaces 
and structures—heat, and brilliant fishes of 
light, and noise. You get the impressia of 
much plant, much equipment, few pedple. 
There is no look of an assembly line. Johns 
are studied ate have a place way off in this 
corner or that. Then they meet and mix and 
you have steel, 

There was a man in the giant crane over: 
head. Another walking toward the furnace 
to help direct the crane ladle. A few others 
here or there watching. 

“Te awomen handle those cranes?” 

“They handle some like them, but not those. 
Watch it.” 

The big ladle of molten iron was swinging 
toward the mouth of an open-hearth, dor pour- 
in. “Women don't pour molten metal. Most 
of those men have been steelworkers all their 
lives. They are older, and highly skilled. It 
takes vears of training and experience.’ 

Below him a small cluster of people were 
working hard over a furnace. Women? We 
couldn't tell. We couldn't. tell at six: fret 
Thev dress like men, and hair is pushed under 
caps; and, as with. shipyard welders, clhithes 
give no shite. " They're women,” said the 
foreman, “They do most of that work now. 

The women were dragging out the old 
burned-up bricks from the insides of the fur- 
nace’. bach of these interiors has to be torn 
down and rebuilt periodically, These women 
handled fire, bricks, mixing mortar, and 
masons tools: and tt was dirty wirk- 

Near the thundering blast firnaces women 
were prenuning the sand-lined runners which 
deliver the malten iron to ladles, [n the ad- 
jacent building they were olling the giant 


tTollers in enormous hot chunks and 
and mashed and pushed and shove 
pummeled and mashed again. 


a3 


compressors, til the Gargurituan wheels spin 
between ceiling and floor and made them Jook 
like clolis. 

In lnhormteries they were making chemical 
analyses: and metallurgical tests, and out in 
the mill they were reading temperatures ancl 
testing samples of het metal. Everywhere 

a orking with steel—mixing, test- 
ing, manitelating controls, They seemed 
ridiculously dwarfed by the size of the equip- 
merit and the work. 

We found a handsome, middle-aged wonian 
in one of the control pulpits perched up over 
the Lig soaking pits. Pulpits are the small 
booths filled with levers which oontrol the 
movements of giant mill machinery. She had 


a cigarette in one hand and was using the other 


tu Shove ao lever. 


‘Bplit-second Control 

“Watch,” said someone, pointing town be- 
low to the hot pits, As she moved a lever, 
uo big pit cover would slide back and grant 
tongs would swing in to drop a big steel ingot 
into the pit for heating or would remove it red- 
hot for rolling. By signals, she worked in split- 
second coordination with the craneman han- 
dling the ingots, 

These are guint things. They weigh tons. 
When they go swinging through the aur, bli. 
ing-hot like this, they ate terrifving. They 
mive with a rush of heat and a pained, quiver- 


In the blooming mills they are raced aver 
ummebed 
om, tio te 
Walls come 
together with terrific force, and animals: run 
up and down your spline as you imagine what 
it would be ike to drop. some small thing 
like a human in those works. 

As a red-hot billet came off a line, it was 
riced toward new rollers and slides controlled 
by the hands of another woman, 

This one had to catch the hot block as it 
landed on a steel brace almost at ber feet. 
Throwing a lever at the exact moment of can- 
tact would send it along anew roller on a-90 
path to her rrght. | 

One after another the blazing blocks of steel 
would hurtle toward ws. 

“How did you happen to take a jol like 
thik?” [ asked, keeping: one eve on those het 
rectangles of horror. 

“Tt was my husband's job, 
terms.” 

“Had vou ever done it before?” 

“No.” She laughed. “I hod never worked 
at anything, Except at being a housewife.” 

“How da you like it?” 


| knew the 
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Lhe tier was a grandmother. Mrs, Varkonyv gine housings to the assembly of the tiniest 
from Hungary for two years she cleaned a gimmicks in precision flight instriements. 


ink building, Uhis was better Chis was one of those fabulous places where 
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wornen seemed to make up @ crass section of 
the whole feminine witr effort, 

Any of these plants isa story in itself, It's 
n city in itself. IL becomes almost the whole 
life for the people whe work in it. Tt builds 
mest Of their {rlendships, influences their 
home life, makes their existence revolve around 
those hinirs spent at work, | 

AD few, particularly among the “‘duration 
crowd,” put in their time ans i ican chuck the 
whole plant atmosphere when they leave, con- 
sidering they've done their job—avhich they 
have. Hut this isn't the usual case, 

Neatly every girl we talked to in these city- 
like factories refected the influence of the 
éhop surroundings, [t's one of the reasons 

of the plants have developed new stream- 
tined methods of securing an hanging an to 
labor: 





Adventures in Morale 


Some plunts play music between shifts, 
muse during work: they have ormainited rid- 
ing or ball clubs, even glee chibs. 

By departments and by shifts, workers are 
hretiht together until usually there gets to be 


an ohd-school-tie urge to outperform and it 


feocine the other team, And the types which 
get pooled into these groups are ainuzing. 
College graduates, salesgirls, society women, 
waitresses, beauticinns, all finding a common 
bend in their daily tasks. 

The Bendix foundries are the lust word in 
modernized technique, with automatic air and 
Lanperiture controls, together with a maxe of 
conveyer «ystems to expedite handling of mate- 
rints, On one sice woren were making cores 
much like mud pies—tapping, patting, shap- 
ing the soft, white sand inte precise forms 
which are then biked for macnesium ane 
uminum castings (page 176), 

On the other side, and in comparatively 
heavy clothes, women of ull sizes were burring, 
Cleaning, anc snagging which means finishing 
up the castings—werking with saws, grinding 
wheels and files, 

Add all of this to the scream of band saws 
biting eff chunks of excess metal and the clang 
of autematic vibrators jiggling the castings 
to Tid them of sand; the rattle of tumblers 
howncing mround the small metal chills ww 
kneck off bits of scrap and the ropr of a dozen 
or 39 o0-burning crucibles melting ingots of 
metal, 

Up on the balcony three women, one per 
shift, work around the chick, continually 
checking the automatic recording and control 
instruments which operate the giant ovens, 
The heat control of every casting is tioned to 
a minute—much like » recipe—apply more 


ane risers. 


heat. gradually reduce temperature, let set, 
cure . presto, it ds finished, 


Ethel, of the Mlachine Stop 


We moved from one noise to another, 

Ethel in the muchine shop; was about five 

fect tall and a former model, Oyperating a tur- 
ret lathe, each time she would sturt a new 
operation she would rock up and down on her 
tiptor= to peek into the whirling part she was 
machining, Then =he would release a lever, 
make gnother turret swing, peel off another 
thinsamdith of an inch, and rock again. 
All the while she kept up o patter about 
her job and seemed to hand ale the mechanical 
animal in front of her much the way Frank 
Buck handles tigers, 

T asked ber how she happened to get into 
this work. She said, “Oh, | don't know, | 
guess | just. like working with my hatis— 
crocheting, operating a turret lathe—that sort 
of thing” 





Girls in pink sweaters with bows in. their 
hair were bent over grinding. gear-cutting, 
and burring machines Milky fluids poured 


over the cutting parts to keep them cool, ancl 
big pans caught the grease and oil as it sprayed 
eut from fast-moving parts, But the women 
stayed cheat, 

Women don't wear pink sweaters. on all 
machine jobs. Mostly they are dressed to 
sifety standards. 

They have come to know the difference be- 
tween jigs and fixtiires, taps and drills, sprues 
Thev tell you they work on a “J 
& LY ora “W & 8," and that means 4 kind 
of machine, and eavbedy knows which kind. 

In the experimental iaboratories at Bendix, 
women physicists ind mechanical and elec- 
trical enginerrs were sbeorbed in research on 
innumernble types of aircraft instruments and 
other automatic controls, 

Suction and pressure gauges, sextants, com- 
passes, de-icer controls, air and hydraulic 
puimnps<—wemen belang in this type of work. 
They are whiszes at ‘winding coils; putting 
tiny gears in place, twisting delicate wires, 
following intricate patterns. 

[iound 2 dancer assembling gyros for drit- 
Tatiers, 2 waltress imapecting tiny parts for 
precision instruments, a typist a wee 
nieces tn an altimeter, and hundreds of others 
—heusewives, heauticians, milliners, detiu- 
tantes. Their small agile hands play rings 
arene men in assembling tiny intricate mech- 
anisms which make up most of the Bendix. 
products built at this plant, 

It takes six miles of wire for the electrical 
svstem of one Flying Fortress (pame 194). 
Men used to install the wiring after the plane 
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In o Chieato Freight Repair Yard, Women Pivet « Bad Boxear Truck 


A hare jab evan Tor peo, thes it ome efial wit 
tleelyed) directiat Phe trick probably has “shelled 
; 
trocks aro on Aotear in bockeroond Tecday sem 


Precision sighting on another instriment calls 
for a tolerance of within ome micron— 39% mil- 
linnths of an ineh! 

Theré is an aiming circle in production at 
Fasiman Kodak OM PREY which 1 user! with 
gun batteries to pick op enemy positions 
when the information is recetved, @uns are 
aimed throuwh what is known ws a pounorami 
Plascopne 

‘hese are hiehly refined operations and 
instruments must be flawless. Each gun in 
on field artillery batuery has [ts own panorami 


sight, with (ine aiming circle lor each fatter. 


Chivk (Chanétes in [Inventory 


At Jong tables stacked with drab-painted 
inetruments SOT Vere reTHOv in! Pre 
dust particles by vacuum hose. This ts the 
last touch before timal inspection—atter other 
women bave hilt the heusines, made the gewrs 
Aid tiny parts, cemented the lenses, aligned 
the sights, assembled the complete units. 
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And now the overmment Las women m- 
spettors bere to give euch jtem a final check 
ye AAT. 

Eastman makes 31 
eptical imstruments for fire cuvtral, oleneg 
with military ond noval ani! such 
curiosities as steel pontoons used in the con- 
Hruction of bridees, wharves. : 
for the Navy. Lt is an interesting example of 
the strange chamees in inventory which 
has brought to theusants of manulacturers 
and of the quick adapiation of old telents to 
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We took a trip through some of the dim, 
enectrial spooling rooms, just to get an ided al 
whit women always have done in the way of 
repetitious jabs under strange working condi 
This is where these millions of rolls 
af film wre turned out that you see stacked 
up in big yellow blocks in drugstores airnel 
camera shops all over the world 

It was a weird sort of working life, made bo 
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leel subterranean ly its windowless rooms and 
lone dark cortidars, We felt dur wav through 
Sivulan passiges, pushing mick heayy curtiuns 
ancl beariae voices all down the Line cabin. 
Wateh out—wattt exf—watch out! A pe 
colinr hum @rew into a chattering roar as we 
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Pirie, 


ae Haat green light?” 


Then | beeen to make out rows and rows of 


like Sins COMI one ef mst, in white 
emoacks and cdusteaps, swinging their hands 
back ane forth machines, setting -in 
sphdls. throwing a gear, taking them out, 

T mover up Clase and watched them in tas 
cination. Spool in, whir, spool out, What 
do they think about? Wht de they do after 
work? 
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operator and o aiiewerman put the tiorehing fouctoes 
trunspurts during landing operations They resernbsh 
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The point is that they can do it 
lions of women can do it. [ft thev 
there wouldn't be enowsh polls of file or bomb 
siehts mt ait ing Citches—ir amy ot ie cette 
hundreds of thousands of things which toke 
MOTO ORL pe cence bo i sIngtle Pov Lae 
Operition, 


Women Take to Tall Trees 


In the biv lumber camps of the Northwest, 
women in high boots and checkered shirts have 
enteret] the hit trees, a thew work jor wreimeti. 
The trade of the lumberiack was o hallywed 
one. Alen of timber, ike men of steel, ore 
orotic af their breed. Their jobs tithe strength 
Thev live close to Nature ond they ore a 
manly lot. Their women have rarely reached 
within earshot of the crash af trees. 

\ few were fTunkies in cuimp cook holises, 
nnd some worked in the mulls tying tunelles, 
checking, marking, cleaning up. 
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Lady Lumberjacks Direct Loge through the Mill Pond with Peaveys and a Pike Pole 


Five hie trees must ceom|e diren to provid 
Thee New Hampelire women 
This mill, near Comcord, & operated entirely by 
this hitherias 1OO-nercent-miale lnuetr 


Today women are working by the side of 
the men of Gimber and in plate of those who 
have gone. They ride logs cown rivers, walk 
fumes, work over rafts in the booming dane 
anfting grounds, Thev are “swinmpers, who 
log off the branches of felled trees with heavy 
ives—anel Uist is tough work; and “whistle 
punks.” whe keep signals straight between 
men down in gullies or over ridges—and this 
= important 

Phey drive the ble trucks which haul giant 
logs from the forests. They stand at the 
head of the bull chain which feeds joes from 
pond to mill, and they handle big timber 
Doughus fir, Sitka spruce, ponderosa pine. 

[t takes fast action along the chain, Alen 
bet they couldn't do it. They were nervous, 
and the women were nervous, (ollsrons be- 
ween Jags and head saws can be servis; set- 
ters, Scalers, and “head doggers” who work 
along the line have to be strong to handlle the 


hited het tives 
whore boy francs ae im tht amend fore, an 
Women 
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<a model of Ube erodunl femmle eneroachment -m 


PeaAvVeys cnc nimbhhe in rep ‘heir feel irTee 
from the moving chains. ‘Trmmmermen. heve 





ta think fast ta work the right suws as (the 
lumber goes. Lay, 


Women Handle Night Shifts Alone 


Women haodle the night 
these pols hire 

Timber is: war-critical, For every man in 
service Hive lig trees must come dawn to bar- 
rack him, furmish and crate is equipmetil, 
ancl fet it to him 

Won ate petting it to him. In seth 
em mils they feed lumber to screeching 
rinsaws and band siws, butting saws atiel re 
sawa: they stack, rack, stencil, lone, wand truck 
Upon Concord, New Hampehire, one mill i 
staffed by women «nly 

(in the windy peoks of the White Mountains, 
women “mn” the Peceral lookowt stations for 
the first time. In western timberlands women 


shifts alone on 
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forest rangers in lonely outposts drive puck 
trains, cut trails, tote guns, and keep an alert 
for sabotage. Like almost all ef the major 
industries which one using women tor the first 
time, it's the women of the men the industry 
loses who ye inte it first, Usually they knew 
what to expect. 


ALL Fhis, and Railronding, Toot 


The very bigness and heaviness and clirti- 
ness of railroading howe kept it @ man’s busi- 
ness in this coumtry. Like timber and steel, 


it was an industry of studied jobs. which took: 


skill, stomach, and usually strensth, Men 
dotviinated them monastically. 


It was one of the last to go over to the use 


of women in all-male capacities, The in- 
tustry itself has always had o Jonger list of 
jobs which women could not de than any other. 

One by one, they have entered every sacred 
precinct of yard and line. Old-timers’ have 
watched them with astonishment, sometimes 
with hostility, They are beginning to lay bets 
now on how Jonge it will be before “some 
woman” takes 856 on its big fun, 

In, this case, it will be some tiene. Loc 
Tmotive engineers usually work up from fire- 
men, and that's one iol women aren't doing, 

(rooming and servicing, this is mean work 
—but women are doing it, <A big engine 
steams inte its stall streaked with sont, grease, 
and smoke. They wipe it down like a lathery, 
muddy tace hore. They put out the fire, re 
move the ashes blast aff the grease with live 
steam and chemicals, ill the sand dome, lubri- 
cute tl, shine it, 

Somewhere it has dropped off its grimy cars. 
(ther women get these to clean and polish 
(page 216). | 

They pack journal boxes, operate turntables. 
and check cars, which means keeping track of 
all thase numbers vou see an fein (in mils 
toke could raise havoc with a shipment of war 
gonds); they paint, cut scrap, and’ ‘handle 
‘signals and switches from coast to coast. 

Those women you've seen along the. track 
with shovels are section hands edging the hal- 
last, burning grass uid weeds, checking rails 
and ties. They grease switches, de-ice them 
in Winter, anil some | heard along a Pennsyl- 


The National Geographic Magavine 


Vania track one January morning had even 
learned to speak the language. 

There ore women baggagemei in stations, 
Hud brakemen, Washing lanterns 2s you've keen 
thousands of men in pun- -striped overalls doing 
all your life, Woren trainmen are helping 
conductors (page 214}: women cooks are in 
galleys where swaving trains and hot stoves 
have never permitted them before, 

It.takes all kinds of women fo runca war. 
The women of the railroads are a good index 


aw whit literally keeps the wheels rolling. 


YouTl find a tiny:slip of a girl selling tickets 


or calling trains aml out in the yards great 


husky Slivic wonieh oporating steam hammets. 

You'll Tun across college-girl draftemen, 
worn lawyers and doctors, women teliggraph 
uperaters and young kids at switchbosrds: 
Youll be surprised at the small women in 
towzth jobs and big women in desk jobs 

You ll even find housewife drawbridge ten- 
ders and crossing Nagmen, 

Thev are all Americuns, with as many races, 
creas, and nationalities as there are jobs: 
And in this and every industry there are as 
tiany reisons for their taking these jobs as 
there are women, 

Many have found fields opened) to their 
talents for the first time, Many are there 
for the money or to follow. the crowids. 


Many Replace Their Own Men Who 
Are in the Service 

Mainly, however, they are there because 
there fe some man in service. They are work- 
ing to supplement thut stim G.1, envelope. 
And they are fighting to keep the equntry 
running, to kee the world supplied, to get 
their man the stuff he needs so be can get 
through and get back, 

Like the steel which goes from women’s 
hands in this country to the hands of women 
in the Soviet. [t's one movenwnt with one 
idea “Che same steel for men moving from 
the West and men coming from the East. And 
wornen to help get it there. | 

tall works together, And as the war goes 
on, the great feel of it and the preat inter- 
dependence of it gather strength, It's a man’s 
and woman's world, 
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Palms and Planes in the New Hebrides 


By May. 


Hebrides began without warning in 
& March, 1942, when the ships” loud- 
speakers announced to oor force of Afarines 
that our destitiation was the ishind of Elite. 
All honde made for the nearest chatt to con- 
sider the strategic aspects of our expedition. 

During the spring of 1942, Japanese pene- 
tration of the Southwest Pacific wos stabbing 
at American suply lines io Australia. Sweep- 
ing southward, enemy forces were attempting 
lo conquer New Guimea Al the same time 
they were menacing the feeble defenses in 
Tulagi, still in friendly hands. Only a step 
to the south lay the New Hebrides. 


Athwart the Eneny'’s Line 


Thus the charts revealed our destination to 
be squarely. athwart the enemy's line of ad- 
vance. In fact, tt was the last defensive 
position between the Japanese und our muri- 
time life line through New Caletlonia (map, 

© 233), 

“Of the islands toward which we sailed, we, 
like most of the world, knew virtually noth- 
ing. Our chirts, while the best uvailoble, 
were based on long-past surveys-and the little 
they conveyed served only te raise our doubts. 

Thus our only advance descriptions were of 
forbidding terrain, dense jungle, aunvel Perociens 
islanders. An illustrated magazine an ship. 
board contained a photograph by a well-known 
explorer of what was described) os. a bona- 
fide cannibal feast in these very islands, 

The full military import of cor thission was 
not yet evident, nor would it be until we 
learned of the impending Soloman Islands of- 
iecsive. Thinking of ourselves is a stopap 
defense force thrown in to arrest the enemy, 
we had no realization that by our eccupnt tan 
af the New Hebrides: we were screening the 
deplovinent of much Larger forces which would 
soon be otustene! lor Americas first offensive, 
omovement mot only against the Solomons 
to the north but aeunst the conquered Philip 
pines and eventually Japan Itself.* 

As our convey costed along the shoreline 
of Efate after a dawn landfall, we saw lane 
with towermng, abirupl opountimns, imevense wp 
thrust ledges of corm), and dense tropical 
growth which seemed to dispute the shores 
Hine with long Pacific rollers booming meainst 
its reefs. 


Mi: ACQUAINTANCE with the New 
7 


7 


*Sre Map Supplements to the Nariosa. (ro- 
cnartic Macanse. “Japan and Admeent Regions oi 
Adio ancl the Pociie Geran,” April, 144, and “Pucttic 
Citi gad Bay of Beogal.” Seqvember, 14), 


Roweat D. Heist, 


Tg me 


Tr,, USN 

‘Civerbend, instead of the blue sky of Techni- 
color, hung heavy clouds, portent of mary 
u downpaur to come. To a few old hands 
the shoreline sugzested less hospitable parts 
of the coast of Panama, 

Not a building or work of man was in 
sighi—only dense, drippiog jungle. Within 
an hour, however, as we rounded a con- 
sjicucns promontory topped ty a half-size 
sugar-loat hill, we came upon oo hurbor ¢n- 
tranee guarded hy several tiny ishinds and 
crowned by a completely unanticipated vil- 
loge on heights to shoreword. Tt was our first 
ieht af Vilu, which was to be our base for 
many weury months to come. (page 255), 

When American troops first landed, Vila 
was tt tiny, white-wallel, red-roofed town eun- 
structed oround the twin hubs of the British 
and Fighting French Residencies—nuelei of 
the curious dual governmental evstem, calle! 
a “condominium,” under which Enylind and 
France exercise jomt sovereignty throwgheut 
the New Hebrides (pages 230, 231), 


Remote from Trade Mowtes: 


Remote as it was from ordinary trade routes. 
Vila vevertheless boasted a telephone ex~ 
change, electric lights, macndumized streets (2 
defense ogainst botromless ruiny-season med ) 
ane ob few principal ship. 

Padlocked were the remnants of a Japanese 
commercial svstem whose enterprises, shortly 
before the war, were out of all propurtion to 
the ceononiic rewards in Vila 

Built out over the water stood a tiny club 
which, with its Chinese attendants, tables 
cuvered with green baize, and shuttered yeran- 
das, might have been created by Kipling or 
Miugham, Except for one lone main street 
parallel to the water front, the whole town 
Clung to steep hillsides which rose from ‘the 
dhore to a commanding chain of ridges a half 
mile buck. 

To the eves of our transport-weary Marines 
the sudden revelation of this tranquil harber 
and neat litte town wis: accented by the 
dppearance of the sun and a sky which partly 
redeemed hopes engendered by Hollywood. 

As if we were world=cruise tourists, ower slip 
was soon surccoineledd by chieut outrigger cit 
noes. They were handled with alarming care- 
leseness by extremely block ishinders whose 
hair, standing inches upright Grom their hess, 
was colored in disconcerting shades of red and 
yellow. . | 

Efate is the chief, bot by no means the 
largest, of a group of 14 principal islands. 


230 The National Geographic Magazine 


= 
ee 
‘] 


' 


NNO 


HUNAN 
TL: 


ee 
a! — 
RE 
es 
—_ 
—e 
a 
—— 
SS 
— 


= 
=z 
— 
aad 
<x 
— 
z= 


a 
— 
= 
— 
a_i 
—r- 


i 


lll 
i 


t 


a | 


i 


Tt 
l 


| 


a 


—= 
_ 
fa 





In Wila American Fighting Men (lecupy the Palace of a Litth: League of Nations 


I lari Ti | if ne i i | cari | cL ot a ty i a i 1 
bolo cept A newlral pointed hv Spain, he sot as weirs befween o British judee ond o French air 
Layerihinent fest in on Aneh-Preneh Condominium, a coniypli t i Retin mike) Fay 
Lat | ti iT | laTihe,' Tan Writ Lt) Tc i a 4 Th eT 
These. fendl niimenns souiller ones. stretch foe sqrt Of entenc tlisease. the uswil sequel to bt 
bout 350 mites between New Caledonia and meal of raw ostive fruit. 
the Solomons, Althouwwh named the New 


Hebrides by the redoubtable Captain Janes Wild Pigs Alarm Sentries 
Cook during his second expedition, they had Loatthe grazed wt will tender the palms and 
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Of miiniand mosquitoes ane flies 

Lengel modem 
improvements a5 white mén'= trade poods and 
inplements: mitive life in the New Hebrides 
remaine! substantiaiiy what i leet 2 
centuries, White men, mostly 
their plantations, and English 
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An Lnusel Glovernment 


1S omtter uf fact, geyernment.in the New 
Hebrides was itself eaceptional, 

Historically, the condominium, whose 
iliexity laffed our Mlurines, was an Guterawth 
Of a century of bloody native uprisings, Ane 
French trate rivalries, aud bitter beescilits 
hetween MEsionares and pun-mimning whit 
kev-emugeling traders 
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The New Hebrides Served as Jumping-off Bases for Our Solomons Conquest 


os the thwatmen of his tmmaculute brnss- 
bound dinghy, 

That the condominium turned out to be 
rather inefficient was a discovery which be 
came apparent pust as New Hebrides planting 
pissid its zenith, Thus our “pioneers” (engi- 
neers), often tracing their way through. the 
jungles along the rusting tracks or crumbled 
embankments of formerly ubiquitous miurrow- 
guuge railroads, sometimes encountered the 


ruins of what had been, two decades earlier, 
prosperous and ample plantation houses, A 
fonier large settlement ot South Bay, on 
Elate, now, was a jungle ghost town. 


Jap Radio “Welcomes” Murines 


The vast, drafty building erected at Vila 
in 1910 to hose the joint court and other 
condominium functions was converted into 
a feld hospital for the Marines, Its yellowing 
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TT, Mild die Witpjad ete 
Elate Native in Caostofl Campaiin Hat Gets Rich Quick Doing Marines’ Lounliy 


A bucket, » bor of soap, and American oilech: stiffieed. the initia! anima forces, Later, natives were pormuaded, 
for modest gum, ti du the week's wash, Sown they bearned to cloiree all the trame would bew 
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One Hand Glowed, the Oiher Free for Balancing, Navy Boxers Strive for a “Kioek-oll” 
This shiptoard port, wally plived on a beom over water, fo shore vome on Faptrity Santo, Thir-anilo 
fling his opponent is “king of the boom” woless he hos committed a foul with the uneloved hun, 
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Palms and Planes in the New Hebrides 


lor overtime, gangs of 
indentured islanders 
were tuirehaled. They 
were led by black 
Plicemen arrayed in 
imimacuiate hraes-hut- 
toned Khaki, green pill 
box cups with scarlet 
pompoans, and no foots 
roar Whatever! 

Our men speedily 
learner! that the sole af 
mo Alelinesinn foot 
coul outlast povern- 
ment rawhide. 

Chur arrival untortu- 
nately comecided with 
the jatter part of the 
rainy season, the wun- 
healthful harniiel perio 
which in past years had 
sent many white men 
to tropical eriwes 

Mosquitoes andl mci 
were discenvered js the 
Mirines worst é¢ne- 
mes, with «titling heat 
Arunner-ap. But there 
Were macds. to be con- 
structed and tele forti- 
fications to be erected. 

Not immediately 
recopnized, but soot to 


strike with overwhelm 





Ing force, was the 
added blight of ma- 
laria. We had entered 
one of the worst en- 
demic malarial regions 
in the work, Refore 
our occupation had Saye the den: “Was 


lime I emtinwert, iit hav 
rasim ti be thankful 
for otubrine, the yellow 

ctw ter derivative which today largely aac es 
the place of quinine, now scarce becuse of the 
Japs’ seizure of Java early in the war. 

1s aur emptied convey set sail, together 
with the protecting naval force which had 
screened the landing. we took stock af the 
elani, 

Like most others of the crereiueey., 
fairly recent volcanic origin, as its frequent 
minor earthquakes an) steaming crevires: in- 
dicated. In many jungle streams it was poz- 
ind a hot bath warmed by sublter- 
Pan Sorina. ; 

Just tinder a fertile lover of topsoil lay 
Lenacigus Sirata ol coral at a depth which 
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To Prevent Athlete's Foot, Muejackets Bathe Feet in 


a (chemical Solution 


On Tihs —atoree Chem be gel tipentne cotenuts.” -The 
lies were eocrmrkan Locn 
bE E " rt iF it 5 “ ' Os ind =f som . 
Collected) water in which malarial mosquitess bred” foagrn 249) 


prevented foxholes or emplacements from 


bene really deep winless excavated with much 
eliort. 

The ilanders: despite cannihalistic tradli- 
tions, were fenuinely friendly any) incredibly 
farer oo help mi! “imercans, One ndtch 
above the tribesmen, most of whom Spoken 
pin) Roghish, were the Tonkinese, ciminu 
live men aml women recruited ty the French 
(avernoment in remote Indochinese Wil ieares 
and indentured ti serve abroad for specitied 
terms of Vears, 


Abert iN 


Macwzisec. Novem- 


* See “Healing Arte jn Gloha!l War.” he 
Atwood, Nato aL Genoa iE 
ber, 1943. 
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Their distinctive costume wos invarinhly 
black trousers and white shirts or blouses, 
topped off by carefully whitened pith helmets, 
Oe never knew for certain how many enety 
eves peered from beneath the Tonkinese head- 
gear. 

In industry and agricultural prowess they 

were matched by the few Chinese, who, true 
to their customs. staggered along jungle trails 
to market under heavy poles bending with 
loads of hund-coltivated vegetables, 
The white population, most of whose women 
had been evacuated, was divided between 
French planters and Australian townamen, 
principally traders or technical personnel, such 
as the engineers who operated the local radio 
staticry. 

Some months before our binding the French 
had ron up the Croix de Lorraine; flag of 
Fighting France, which sow outed just 
beneath the Tricolor in front of the French 
Residency. The New Hebrides, in fact, were 
the first colonial aren of Fritice Lis oledit 
support to the new. Free French government. 

Marines Take Ower Jap Store 

Such Japanese as the New Hebrides had 
previously harbored were now in Australian 
prison camps: Une of the first acts of sour 
occupation wie to take over the shore of the 
povernment--sibsidived Nanvo Boeki Kurisha, 
or South Sex Trading Company, one of 
Japan's principal agenctes for imperialistic ev- 
pansion, both in the mandated islands and 
elsewhere,* 

This establishment in Efate was comverii- 
ently located fast oan the water's #ige. with 
a capacious warehbrise and concrete ramp, 
The latter gave not only access to the matin 
highway but also an unobstructed view to sea- 
wierd of the entire harbor, 

Tn one of its desks, rommuging Marines 
found 2 caretolly drown map of the Carib: 
bean area, same 8.000 miles distunt, with all 
titles and distances (usually running between 
labeled strategic points) printed in Japanese. 
The last vestige of the Nanvu was its fapo- 
nese-English sign, which for many months 
aiterward hung as the principal sign on the 
Marines’ past exchange (page 250), 

As aur forces ilug in, we hol more leisure 
to observe the repercussions of cur urrival. 
The first vnc host spPparent wis, of courke, 
a handsome mse in all prices, as well a5 a 
scarcity in such consumer goods.as jackknives, 
Australian ale (Cons utued warm from «uart 
bottles), native souvenirs, and cooking utet- 
sils usually stocked by the traders for native 
barter. | 

The tibesmen mpidly became accustomed 
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to GUT presence, especiolly becouse we hired 
ies to assist us in such work as 
ullding or general labor about the 
camps. They were secomplished natural 
musicians whose singing of some familinr 
hymns reminded many a southern boy of the 
Negroes of his homelund (pages 252-4). 

1t wasa short atep from hymns to Amer- 
can seculir sings, nid | shall never forget one 
morning's sight of a native gang tramping. to 
work to the harmenized chant of “Gord Bless 
America.” The strains echoed  feellngly 
through the jungle long after they had p sed. 
Another favorite was "The Marines’ Alyn," 
This became 4 tribal favorite, although many 
natives still had to learn just what a Marine 
wan 

Despite the absence of fixed agreements on 
monetary matters, United States currency be- 
tame the chief circulating medium except 
among a few die-hard English who continued 
their affairs in pounds, shillings, ancl pete. 

Although the Americans brouvht with them 
more than a quarter of a million dollars 
in silver, an unanticipated shortage of Amer: 
ican Chienge srcese. 

The mystery of the disappeuring quarter 
million wae onsolved for weeks anti] we dis- 


‘covered that the islanders were collecting this 


new “hard money and burving it with their 
treasures. 

Our first six weeks in the New Hetvrictiex 
Came to a close with exciting events: 

The famous U.S, carrier Feterprise brought 
Marine Corps pilots for our new base, and the 
great Uoral Sea Battle was fought andl won 
literally next door. 


“Down-ander” Winter Sets in 

Having been in action wt Pear] Harbor, our 
Marines were under no Wlusiorns as. to Japanese 
air power, and the sight of friendly aviation 
aloft: in force was one to gladden all hoenchs. 
With the Japanese Fleet routed and the rainy 
gcuson dripping to a close, our outlook for the 
‘down-under’ winter (June-Sepiember | wits 
enduuriaging. 

Less heartening were rations, post-exchange 
supplies, and mail. Asan overseas expedition 
destined for an advance hase beyond the usu 
range of provision ships, we had been sup 
plied with ample food for subsistence and 
health, but all in canned or dehydrated formes. 

Our daily fare ran about as follows: (1) 
comed beef; (2) luncheon meal: (3) Vienna 
sHuaage, (4) conned salevon—all nourishing, 
no doubt, but trey them wourself for o few 
months on etic, 

* Ser “Japan and the Pace,” br Joseph C: Grew, 
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Truting Vapor, o Soawy (Corsair Makes Tracks m the Blue Pocific Sky 
As (he Geliter cline in the substratospliere, moisture conditioners twhind He wing tips, Rapidly these limes grow 
inte billowing cirrus clouds, o tellkale fur aviator: seurchins. for enemy plane, 
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Are Jap Fighters Hiding Behind That Big (Joud? RKReor Gunners Wonder 
Ever watchin! they crane their heads from sido te aide and up and. down, looking for intercepting Zeroe 
These Dauntless dive bombers huve just lett theit carrier's deck and soon will be dropping 1.O00.pound bombs 
on Wake Istand (Plates 1] and 111), 
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Palms and Planes in the New Hebrides 


Dehydrated potstoes were our particular 
aversion, Althourh the mess sergeant wis a 
virtoos, formerly haying cooked for secre- 
taries of the Navy at Camp Rapidan, and an 
eager experimenter to boot, sever in eight 
months did he devise a really palatable way 
of preparing those dehydrated spuds, Vienna 
sausige was in much the same clnss (p. 251). 

Post Exchanée Supplics Dwindle 

Post-exchange supplies (cigarettes, candy, 
gun, toilet articles, and the like) presented! 
another problem despite energetic attempts at 
t solution, On an isolated fland, with no 
place to spend money, ind a diet of expedi- 
tionary rations, our men cleaned out the ex- 
change in short order, 

What had appeared to be more than ample 
quantities of beer, candy, and fruit juices 
turned out to be barely sufficient, particularly 
when delays in shipping or priorities prevented 
supplics from getting tu ws. 

As stocks wert lower and lower, an ingen- 
ious Army-exchange officer decided to augment 
his declining revenues by the sale of chilled 
coconuts. These were eagerly purchased by 
solciers who, qn an island where every second 
tree wis a coconut palm, would have scorned) 
lo pick. one from the ground. 

But coconuts, in leas amusmg aspect, ag- 
gravated qur most serious problem, malaria 
control, Lying half rotted or split on the 
priving, the shells filled with rainwater anel 
became & breeding place for Amepheles mos- 
quitoes (page 730),* 

Mail was the worst lick of all. Average 
traveling time for letters from the United 
States to the New Hebrides averaged between 
six and eight weeks, For sume reason, never 
well understood, return mail to the States 
traveled much faster, often requiring but a 
fortnight, 

As each ship stead in, the first question 
would be, “Any mail?” Tf the blessed” “Yes” 
came in reply, it inaugurated an Levaypevvtap ay 
holiday, regardless of the day or hour. (Cun- 
wusly, "V-mail failed to arrive any faster than 
the rest, and many marines preferred standard 
letters to the half-size photostats. 

As the “winter” wore on, it became evident 
that stirring events were in the moking. ‘The 
Japanese had occupied Tulagi and were busily 
hewing an airfield from a coconut. plantation 
on Gondalcanal. 

To stop this advance, we sent a detachment 
of Marines to create an airbase Gut of the 
tough jungles of Espiritu Santo. 

Largest of the group, this forbidding island, 
called “Sante” by peaple in the New Hebrides, 
lay only $00 miles southeast of eneniy bitses 


744) 


in the Solomons, DBiseovered in 1606 by 


‘Quiros, it affords a magnificent natural har- 


bor in the great St. Philip and St. James Bay 

Fighting malaria, dysentery, and the rainy 
Season, thse Marines won & tonstruction 
race with the Japanese by finishing their air- 
felcl just tine days before the August 7, 1942, 
attack on Guodalcanal, Despite tropical dis- 
eases, intense beat, and a shortage of rations, 
the gigantic tusk was complete! without o 


single Ines of life from illness (page 255). 


At the time of our arrival, Sante was the 
Inest civilized spot in the New Hebrides archi- 
pelo, While cannibalism was something of 
fh laughing matter te units in the southern 
New Hebrides, it was anything but that in the 
north. As recently as the 1920's: white men 
had been ambushed and slain, ‘Te our reliel, 
though the natives reckoned “long piv” a 
delicacy they preferred native meat. 


Marines Win Airheld Race on Santo 


Nevertheless, jungles in other days and 
in other hemispheres had heen braved by 
United States Marines. With the iraclitions 
of Haiti, Dominican Republic, and Nicaragua 
well in mind, o detachment departed for 
Sante, there to construct and defend on ad- 
vanced girtiwse, a feat which afterward wis 
to become one of the minor leeends of the 
southwest Pactic. 

Tf Efste was wild, Santo was doubly =, 
thetigh the ooatives seemed tn have quite as 
much respect for American troops as we had 
lor their stew kettles, They wore ceremonial 
loincloths, and little else. As with many prim- 
itive peoples, women did most of the work, 
while the men dazed in a scrt of fraternity 
house or lodge hall, where periodic rites of 
some kind were celebrated, 

Chilly one event during our stay was. re 
ported to haw: unnerved them. Upon urrival 
of a contingent of T. 5S. Neeroes, an imagina- 
live Marine spread word that the newcomers 
were Americon Indians fresh from scalping 
forays on the plains and thirsting for more 
(page 231.) Ht was hours before some of 
the Hebridean cannibals could be induced to 
come within reach of our Negro (ropes 
Within a few weeks, however, amity previ stilived 
Homesick Negro boys had already adopted 
pickaninny mascols from tieihbaring villages, 

With our growing defensive strength on all 
isin came a remarkable network of macs 
penetrating every jungle fastness. 

The wsral technique in such highway proj- 

"Soe “Saboteur Mosquitees," by Henry H. Stage, 
aml “Life Stary of the Mosquite,” hy Graham Fair- 


chil, Natowar: Genome MAnasiw, February, 
Les. 
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Natives Help with the Cilerking in Vila'’s Post Exchange, Once the Japanese Club 
. 7 bn thin rh 5 ie, 


(poge 249), The 


Thev sotek itie Eerhsh, bul most of them 
chilled! eaiouineg were fb aa ih Tae poe. 
mats vs t dett wees his tight curls to Hebe) @ pemral 


ects wag to decide from map or personal recen- 


nissance the general trace of Ube road, and 


then send) out a bulldazer, followed usually 
by another tructor und .o couple of cross- 


country trucks, with orders to bore a path 
straight throwgh the junghe, 
This technique was practiced with particu- 
inf Sah y ane hard-bitten Nicaraguan 
hwilding——“smashing ' 


Teleran, reidbel 
mitht be « better termi—astonished even the 


cess by 


where 


Eniineers. 

Once this officer disappeared with a bull- 
dover into supposedly impcsable jungle for 
everal days, to Tedppear many miles awit 
anwir the astounded outposts af 


ween TO Conminitl- 


an wolatedl 





tn Which ont then had 


ication with the rest of the Gland only by dea. 
l' &. Route No, |—Extended! 


In time, American road builders. encircled 
late with a practicable motor highway which 
wis promptly dubbed “LC. S&S. Route No, 1.” 
wit content with the verbal designation, 
honesick Americans painted remulation black 
awl white shields: like the fimolinr 
U.S. highway markers of the homeland, but 
neatly labelal “Efute. 17 &. No 1." fs il the 
Sew Hebrides bad been Ohio or California, 
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theuvh every other tree on Efate | 
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Carrying the play still further, short cuts 
roads were mirked a= “‘alfternuti 


mutes or “by: ‘and in the vicinity of 


9 
of side 


a ao 


camps there rose billboards and roadstdle sivns, 
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cit ecjunall mouth-watering jories 


“Withiry gartens were anolher pastime 
especially on mutposts remote from the. metro 
politan fleshpote of Vila. At one hattery 
position 2 leathery Alarine Corps gunnery 
sergeant tumued farmer acquired a few chick 
ens from a near-by village ond en- 
joved an independent incor from the sale 
of bredkinvet epes (judtually as common a4 
radium) to his battery commander, 

Che Aturust 5 goed 6, 1842, our observation 
pasts made out linge convoys steaming north, 
well to seaward, and our speculations were 
ISwencd WIth Ehe dawn of August 7, as we 
are) (hat Our CoOnmiracdes were al last landing 
in the Solomcearns, 

Alerted against enemy counterattack, we 
nine not only cur weapons but our radios 
oni! were rewarded by one of the uniqie 
play-by-play broadcasts of history. Hy pure 
weitient one of our mihwiimen chanced upon 
the frequency weed for air-eround communi- 
cations in the Gunocdalcanal-Tulagi area, 


i 
native 


Ped 
Fi 
— 


Palms and Planes in the New Hebrides 


: = — 1 i fF 
a mM ali > 





ho Thanksdivind Day. Globe-girrdlind Turkey Nlects a New Hebrides Recemning Line 


The was tar cr’ fram what we bol in the earivy months.” ave the suthor, acdmiitedit envious. “All ow 
turkey conic from cane labeled “Vienna saaiaige’ and ‘corbed) bee DiehvViltated potatoes were Ling fii try we 
he would, the mess serecont we: unable to comouflope them” (oaee 249) sote Cee hararced) eoilon 


aM) CP: Aa GTN] Ure ee aT] WO OAT] Tarp po [pane LOG aad) 
apy BOs AL 'MOrEdareod inp ans PU Pee Oe] ea TTY CSL LT ee Bote jel pril-aoepey etn ET ergy 


AOL DDS | CARON i ea prea ptn gy] ai “ATS TOL Ey een call i + 


SPLAT MOK Ey WL pAAOU Aue “aaay-aynbwour 1 


mis it yO al ie | ily a | sane LS uefa] 


DEAS UNA KgEIag Fie jed¥ory ay spray ‘YN daacy ays uy 


j# ivi $11 opt Ha] A l 


a" 


al 


AES 





eo 


fall 





ST Lie] pEA, ru aS | pin |! Oe ha I] nit 5 RL jl! Hl pert jeu AL Alt + | PEPELTE i | pepe a a] TE ‘ Wi piu 
AT “APA PUT “AMA jan HTS JUTE jWnatl = pape [MRO PPO 1AM] LAA, “ny oO MPO} et] Ay) WEA, nA pow ay Bo ea Te i Li | 


YEN, OF SOE, PUN Mola “DpO] Ot] Ol Wop, “poplar? sy] WORNTapUOT) BOOS on] ‘solsuAg panpy uc 


1% a Liisi Hija 





‘Ht is TELE paws nl i joe isu ina | i ET iw | Wl ELLE bl Hi i ij "i aL Liked j . ri wa 1 it j TOT Ti Pile j! 1 IEFULG it eeitty yt Lhe j | jets 
. . } i 


iisania Wf “sookzel oy po Peres At Lita ops HTS JG jn Sot] PIE. SR eet pe SI wey, ny) 4n one} P2QoR, ea eA 
i i 1 a | 


SPINE) UE OD Le, [PB OMT TGR ONAL SdOImIYy og) HuouNy sioWOysnTy Joy odo] soAyMy, CNUNG eA OM L Wed Mapooag 


ta 1 





TST AAAS TRC g? Oo] Pare AE BA SE AG, ATT Peo at (Up a Rog ay Ee ee ee 
| Torn) | AE Pe OAL SRO: a IE] Py a Li Mgt it Spier 2c) 


) FLO Wd OS OS Ae iT] 
ches | Apa Pa oT papuny HUI . t] uty ‘i SU SOE att pay Sb i a | Tg) fab ait" Jticrt | aay oe “SOP lLicpay| ‘hath! jar pmpicliry “ey ‘, 


rT ial aii 
tila i i ‘l 





a | ==. — 
rte oan TUT YALE TSA SOE Si) TO) Se] pee fT] (oUF ‘aie? Stet) 
TEA WAY Dee BELLI) he iyi jd ctel iis oy ER LS pe cpa etre ye Ghee ea bs Shirt hel ue “= CLL LA ar a] WKS ts CA IA eerectie [ mer [Mae ett ypetepea rity 7 


MAY 83/ITY O0¢ [PURSE pEnr) Io Poy AOL pmo) OB UMOC] sapipT) amwsa0ry auLOyy © ‘oyun Nyidesy UL) 





£56 


As the day wore on, we heard continuo 
reports and messages detailing the progress 
of our forees, Onee came the thrilling order 
from oo bembing-squadron commander who 
launched devastating attack: simply lay the 
radioed comm|nd, “All right, boys, excavate 
that hill!” 

When 40 enemy bombers swept, over Gua- 
dalcana! next day, a staff officer, apparently 
carried away by the excitement, continued 1 
running description of the rand, o th Ted 
Husing, into a live microphate: “ne... 
two... five... we're shooting them down 
like flies! [ personally counted 12 down from 
that last wove... . Oh! Oh! Here they 
come agnin! I'm.signing off und going under 
4 table hy 

With this inspiriting introduction to the 
monthsoofl suspense which were te follow while 
the conquest of Guadalcanal hung in the bal- 
ance, we found ourselves to a certain extetit 
“behind the front,” though occasional enter- 

rise by enemy wubimnarine commanders or 
ong-rangé avintion served to remind ws that 
Tojo still kept the New Hebrides on his visit- 
ing: list. 

Hospital Planes from Guodaleanal 
What Served even more dramatically to 
int the tenseness of the perind were the daily 

biapitit planes, They evacuated Guadal- 
canals wounded, usually baggard, unshaven; 
and in the clothes which hax served them for 
past months, 

Eiate had the first base hospital to which 
the wounded Marines and Navy men were 
brought, ad Santo was the last aviation base 
south of embattled Henderson Field, 

As the Navy regained control of the perilous 
seas of “The Slot” (as the narrow strait be- 
tween the Solomons & known), its hard-hitting 
ships, many of which showed scars of close 
combat, put imteo. Vili, 

But the sea fights of November and De- 
cember, 1942, brought an end to the suspense, 
and the Guadalcann! battle, to which we in 
the New Hebrides had contributed vital but 





unsung assistince, came to its mopping-up- 


stapes, 

Not only the Marines of Henderson Field 
but those of Efate and Santo would shortly 
be relieved by the Army for rest and then for 
ereater battles to come, 

With the capture of the Solomons, our many 
months of work hinl come to frtition, For 
the first time since the preceding March we 
were more than three hours gs the bomber 
flies from hostile buses, “To think of the New 
Hebrides aso rear area seemed a little strange. 

Active war had come and gone in these far- 
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away ishueds. We had found a tiny agrarian 
civilization, such as it wis, encompassed by 
lonely ocean and jungle well-nigh as track- 
less The number of automobiles as well as 
miles of motor romis in the group probally 
woth] have totaled less than fifty until our 
urtival. Now hundreds of additional miles 
of highway were ceaselessivy traversed hy 
American motor convoys anil patrols. 

sland boys, who once wore gay trade-goorls 
loin skirts, now appeared in castof! American 
Military cups or other article: of uniform. 
Colonial civilians had learned the we of Amer- 
man poo and meney, and reac our month- 
dll newspapers. One ishind attendant in an 
Officers’ mess became a regular reader of the 
New York Times! 

On the other hand, Marines and sailors had 
learned to weave: palm thatchwork. They alse 
learned, after many. tribulations, to sail out- 
rigger canoes. Usually the first cruise of a 
novice tncludes at least one capsize (p. 254). 

Bows and artows, once exclusively tribal 
weapons, appeared in such frequency on our 
autposts that the commanding officer deemed 
it necessary to forbid their use or possession 
by any Marine. 

Encampments hal struck their tents and 
moved into thatched native-style huts defi- 
nitely jdvantageous for camouflage. Strange 
Australian idioms and Songs, such as the im- 
mortal “Bless “Em All!” were blossoming on 
American tongues. A tew hardy gourmets had 
even trhed to French-fryv taro mot in a fruit: 
less attempt to by-pass dehydrated potatoes, 

“By the time another outfit comes to relieve 
us," wits. the prophecs, “we'll all be swinging 
from the tree limbs with bones in our ears,” 

But relief did come, 

Under Thies Flags 

In the winter of 1943, the New Hebrides 
Marines rolled their packs, slong rifles; and 
embirkel i transports which had brought 
Sildiers to relieve them, 

The change from front line to teeming: rear- 
trea base was complete indewd, Mail would 
berin to arrive fortnightly, jungles would be 
Cleared to make way for miles of stacked 
munitions: and supplies, and, Tf transports 
laden with combat troops appeared on the 
horizon, ome could be certain that they were 
not a hostile invasion convey, but probally 
coming for a practice landing on the beaches 
uf Mele Hay, 

Thus the New Hebrides, veritably a Jast 
frontier in the Pacihc, have been transformed 
iInty an) Atmericin bastion of defense over 
which the Stars and Stripes, the Union Jack: 
and the ‘Tricolor share their watch. 
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Guiding a warship today... 





Aol? thet hopers more then words oan sry 


TO GUIDE HIS WARSHIP, the Navy Navigator 
deperds on toneplieces Of incredible precision 

the Hariltton Chronometer and Chronometer 
Wateh., “To bald these orgentiy needed, acco- 
rite wer instrumenia, Hamilton bas hed to 
stop making watches for civilinna, Tut some- 
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SPEED THE WINMING OF THIS WAR 
BUT MORE BONDS IN '44 


A WATCH 





day soon “The Wateh of Hattroad Aceuracy™ 
Will be back nenin. When thet day Gomes, the 
finest gift a happy gril could give tho man who's 
In her heart—the gift that will express her lowe 
for him with greatest cloquernce—will be oa 
wateh worth waiting for... o Hamilton! 


WORTH 


WAITIWN G 


Make your memories last forever 


H., LLaeever Tee pops Lliis Wwaeew surat... cant relinement= for tomorrow «» HAH 
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rOit 37 YEARS MAKRLAS OF THE WORLD'S FINI 


FQUIPMENT FOR HOME AND PROFESSIONAL MOTION PICTURES 
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How America’s best loved folk-songs were inspired 
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| (8 faruly drowned ot his “dewotion ta mualck.” So, 
im 1A youne Ste paen Foster was picked otf to 
Cincinnan _.. to work in hia eldet brother's steain 


bor apcney unl be corgrew his “strange talint 


Bit there was 
waiterrenot 
aa the bp of the Negro roecanbann whi) manne: 
rhe SPT EPEC Missitdinmd Giver steamboats ftom 


Wheraphiis md New (lrleans, 


mehsdy im che mr of fat Coronet 


m ; i ' i 
of mt Fibre years ao — ee a Lee Sony 


Dutifully, che owenty-veur-old boy kept the books of 
[rain & Poster, Agents But in his spate time te 
would jot down vetes in Neero divtect—and tunes 
to go with them inspited by the colortul ocw 


ci¥ironment in which he found homselt. 


Soon, this yours Northetner was componni ioe: 
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songs that seem to have been born and bred in the 
eld romantic Siruth —Sewrre Rreer and Ole Afacd fav 
Campane Kove ood My (ie Keetthy Home In the 
words of Alexander Woolloste, they “are now, and 
for eenetations yer ta come will be, an enduring 
port a American Lite.” 


Today, when wartime tension seems hard oo bear, 
why not summon beck the peaceful past by lisnening 
co one of the mellow songs of Stephen Foster as 
rcodered bya Magnavox radio-phonouraph ? Sor faith 
folly, a benutifully dies this mstrument peprickdune 
che world's great-music thar it hes been choco oboive 
all others by such farmows muster: as Kereisler and 
Ruchmaninod by Ormanidy, Beecham and Horowitz 
The Mapgnavix Company, Fort: Wayne 4, 
fey War Booed For Fighting Powar Today —Beying Power Tomorrow 
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HUT WER AONDS LAG STAWES 


Sure cure for a fagged flier 


Eddie. doesn't wear his Purple Heart and 
his Air Meinl on the beach, He's trying ta 
forget them—trying to auntie the tangled, 
iinigled nerves that como from many combat 
mise bons, 

Eddie's of an Aire 


Slatiot = where fala Fo, 


Forees Tedistrilotion 
alee, fun and food ara 
the medicines thit make worn men Wall again 

fit toe ily or fight 


rert of. 


or tench, And milk is an 
t 
ft 


1 iri Teo Pee ra ie POE rAMi. 


Most such men are enger for milk—reneein- 
hein how rare Tt wag in Engeland—reenalling 
Pacis outposts “where fresh milk, if there 
hid boen any, would have been more precious 
uitopaene.” Many a fller’s first act on 
reaching America t te order a jumbo ¢hoco- 


late riilkshake! 
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Cha | 


Mik. of gored, 2 fine for bk 


itile-weary men 
Beco It is nature's niest pearly perfect food. 
It apenas on reeiiar Army nienus for the 
YOry aimed remaons—with hotter, che@sc, ice 


crea and other milk produits, 


While tou share some af your milk supply 
with man like Fable, we at Nationa] Dairy 


are working censelesaly im our laboratories — 


lo improve tie production and processing of 


milk—to develop mutritious new foods from 
mitk—end so helo the health of the nation 


Dledienied ri fhe W dete) hie if dre dng tier Thue r= 
| 


Foweclimng 
| 


Fe Cp PeLie for ity tha recnl We oo) fee oradtiete 


= i i . 
Wy iy Pre weta mA ike Malady Tdi 
Z i 


r pint Paine rate... c PeaPe ee crf fant if tr ne 
cmdring progress wa fhe ferme aed in the 


fours and cities of America. 


NATIONAL DAIRY 
PRODUCTS CORPORATION 


460 4FPPILIATIOA COMPANIES 





| "Wihot's thie?” Jon’) aeking, 


Po OS Poaw-pee!" eave the nntive, rooming 
S) the fruit of the tropien! tree. 
, ) Tt's Melanesian Pidein-Enelish that 


they're apenking, a “lLinguiage™ de 
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frren fitthe lool dangypes ect filer ha.” 


That's asomeathme oew—one of 
many foreWwn customs cur bevs 
jewrn on they keep on Che move, 


‘Theres an dmcicon coeiom 
thud e-pust je fierw: to pass borin 








someting belong wuh-name ?” 


when war keeps on the move before they go abrond, 
[t's oor custom of troocling is comfort —which trope 
in tratming do nt the rate of 30,000 very mage. 

The thrill ci Panes By Pittman je nee bo lote of tice 
But oo newer bo Bee ihn it wall be to 
corn thal 


be “me Peers 
we Whe vou slep aber two meutyps 
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if anv, rere than @ lower berth commis nv 


The esach-tleeper ie Lhe eiher—ii em in whieh 
Pullman comfort and convenience wil be your fof 
ies Dhan the presnnt rite fora berth in either etand- 


ned or berttiet sleenirne care, 


Whee Pullman inbeaduce: (hese new ears, you'll 
ret df new coor of the comfort that hae made 
eine J niin Lae cide of the comrery. 
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For more than #0 years, 
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It’s the MARTIN 





<A reraft Gun Turret! 


—one of the most destructive weapons of the war 


Thrust a brotometick from the 
window of a car coing G0 miles ant hwur and vou Tl 
have some tea of w a arrial giners were wp 
against before the culvert af pow eroperated Pat 
turrets, With a wind of from two to three hun 
dred miles on hour praahing Nae their eur 
barrels, accuracy waa i Se umyprosetiile. 
\ \ 

FIRST: Realizing thar lack af accurate Mefensive 
fire eriattte our bombers voltierahle, Martin engi- 
neers, in £937, developed America’s iret power- 
operated aun turret, o hvdrauliec powered, riadel 
for the Navy's PRM-| patrol homber, Acdurate. 
Tesponsive to the elightest towel, it metated 
machine git. [t's doing «a job for the Navy! 


BROOMSTICK: 


MUST: Then in 1900 General Arnold, (Chief ‘of 
the Army Air Porees, proclaimed powered torrets 
a must” for Army bombers. Aguin Martin wae 
fret to reepentd, introducing a completely mew 
electric powered tucrot. Mounting two, 50 machine 
guns, 1 ik one of the war's moat lethal } ta peontie 

With it, Army bombers pack a potemk pase! 


Th 
1 


AIRCRAFT 


Tie Gress TI. Maun Compasy, BRantivore 3, Mn. 


—the plane of tomonew, 


3500: Blasting the Axis on every front. Martin 
electric turrets are mounted cern Martin Ad orand- 
ers. Liherators, Martin Baltimores, A-20) Flavoes, 
a series of Piving Fortresees. Vega Ventoras. 
Allies! gunners in’ Martin electric turrets hove 
shit down an estimated 4500) enemy aireraft and 
are odding to the seore every day! 


MIGHTY: On bows and decks of Martin Muari- 
ners, PROV 4 Gorunadios, PRAM -1s avd PRIVY 3's. 
the Miurtin hydraulic turret i in action the world 
ower, Crerrigin sole howe felt tte blast, Jap chips 
ent afire of eunk, enemy installatione raked, Anis 
atreraft deatreved, Thit accurate hydraulic eon 
turret is one of America = mighticet weapons! 


TODAY: The same enginerring skill that jana 
duced theer great fun turrets, flan gave America 
the world’s largest flving boat... the 7T2-ton 
Martin Mars. Sco mo regolar trans-Poacihe serv- 
ine with the Nawy, this giant transport wil) soon / 
be joined by 2) even larger wihheiiedl 7 She 
fying tvlav! 
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VAVIGATORS OF THE VEW HORIZONS 






a Oceans provide no barrier and distance fails to hamper the mind of the 
ne — ee true navigator, By sea or by sky, he is the jomer of the near ond far, 
ot <2 => the trusted guide of travelery in trackless apace. Since the days of sail, 
La , Awe ya ters | lias feel lev ri the navigators calling, Gating the A a Bs | track 

ie that has joined Islands and Mainland in cdeser understanding, When 
a war bus been swept from this werd, Matson will retum te its peacetime 
ee tink of escorting friends to pleasant, far-away places. Plawai smd thie 
: 4 Lscinating region which centers abaur i will be broughe within 


reach by the most modem modes of nonsportation Rnown to frat. 


ANOWS THE PACIFIC 


MATSON LINES TO HAW AI AND THE SOLUTH PACIFI. 
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HOW AIRFIELDS GROW 
ON MUCK, ON SAND, ON TUNDRA 
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farther, areal for Aningher per 
ode, fh dese fowl, fiber Fi 
handle fhe cafes, seupely 
rower for fie fefrigeratircay, 
and Aaaten delirarien ali 
wath maria tari Minder 
ihe cmpoulie Of war, prod ic 
fon fae po fcfrfanced that 
this dependable fow-coel 
power will be aveariabis for 
greativy extended wee ro 
Pra ae rr 


On world-wide battle fronts America’s cranes. You'll find familar friends—the 
planes are taking off on missions agains! same frieriis that power tanks and trucks, 
the enemy—taking off from desert sand, landing barges and patrol vessels, tractors 
jungle muck, or Aleutian tundra. and auxilianes—General Motors Diesels, 


In a matter of days, bulidozers shove aside 
the muck or level the sand. And giant 
cranes lay steel landing mats that are 


belted tnto a landing strip. 


And in these rigorous jobs. of war, a prom- 
se is beng written—a promise of plentiful, 
dependable, easily maintained, low-cost 
power for America’s needs in the peace- 


Look at the engines in these bulldozers and time days ahead. 


i] 


ENGINES (5 fo 750 ##. DETROIT DIESEL ENGINE DIVISION, dotmit 23, Mich, 


| GENERAL MOTORS ENGINES. ./50 to 7000 H.P....CLEVELAND DIESEL ENGINE DIVISION, Cleveland Il, Citic 


DIESEL 


POWER LOCOMOTIVES ...ccsevecceeeeeeccacesss ELECTRO. MOTIVE DIVISION, in Gronge, fil 
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DESEGMENE OF THE FLING FORTREDE = THE NEW 8-39 TUFERPORTEEGE + TAL 3 ’ jaan LEP PERS BOE ING 





























THROUGH THE DARKEST HOUR 


The railrogods are part and parce! of the vital service 
of supoly en which fighting men depend. They know 
firat-hand the darknece of the hour before fhe dawn, 
@ They follow the progres of the war by the nature 
god urgency of the burdens fhey carry—Surdens thal 
never lighten fhrough the whole 24 howrs of the 
doy. @ So through sunshine ond shodow, roilrood 

nen serve fhe needs of wor. Short on help, abort 

on Hime, they know the value of every hour ond 
every cor. [hey know fhat a fighting notion counts 

on fhem fo deliver Ihe goods thot Victory if mode 
of—and doggediy, devotedly, they are sticking to 
that job, # Some aay the dark hour will be behind 
us. Then our notion will look bock on He courage 
and the will with which we foced if and judge our 
fiber as o people. ® [he rollrocds are work- 

ing now so that when fhof doy downs Mhey 
eon, if clear knowledge of. a job foith- 
fully dischorged, Jonk forward with 


confidence to finer things fo come 






%. ASSOCIATION OF 
) American Raitroaps 


ALL UNITED FOR VICTORY 
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to live as free aed individdiel mw, the ives We 


“They cnmme in wive after wave. And their want ta tine 


billets eplatienead like rain on cur deck, mere) thie 
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\bul THE | PLANES OF TODAY 


THE TOUCH OF \TOMORRDW 





Flight Plan for New Frontiers 
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FAIRCHILD ENGINE AW OD AIRPLASAE CORPORATION 
30 MOCHMEFELLEAR PLATA. MEW YOR? 


WESTERN FIELDS 
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LOOK TO THE WEST, AMERICA, and fll your eyes with the 
boundltssexpanse of American tields—<ymbolof Freedom's Food. 


Today, on our western prairies, our golden tields of war are work- 
ing hand in hand with our black smokestacks of war industries, 
And under the plow, the drill and the combine the Good 
Western Earth is tuming out the precious tood that peaples 


live on, armies fight on, wars are won on, 


Could there ever be a prouder time for an American fanner? 
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SANTA FE SYSTEM LINES 


OWE OF AMERICA'S RAR ROROS— ALi NITED FON VICTOR 








and most Sarth Agnerieans 


Suv “Mexico, 


will conjure op visions of fiestas and color. 


Foal eee nery. Few reiilize thin Tr LL 


of peacetime trode with Mexia, vel af 
cones “clase to home, both sides of the 
lore, 

lo the Mexican eigen 1 means machine. 
cry, CHre, Tadios, tractors, and many other 
artich manufactured here 

To the bustnees moun tp the Stites, a 
miewns Vital metil+—sapper, lead, vine... 
ae Well os oil, rubblier. filbees, woal worth Lor 
ie wie = lakinw. ae ie fir Naat (lives, vista 
for ber table. And where would our popular 
Chewing som be. without Mexteon ehicle? 


loreal steummeliip Orvaniitrons hawe Lice t 





ai. 


int peacetime VeOrs ... 


There's a S1T70.000.000 trade with Wexien 


cool 


iN SAPs 


lieve helped fo carry U for half a century, 


bailt up to serve this peacetime trade , . 
fleets wf ups, mederny cocks, ware hiaiines, 
muishere personnel, kro one treated bry 
Vevicnnis tngaged in every phase of the 
complicated ex partecaipart (avsiness. 
+ *« * 

Mor more than St) years ships af the Crba 
Veal Loree faenese enema itt Fee Carve rie 
trode fepeeen ove country and Wextea, 
Tedov these ships are on ior servier. Brat 
when cielo a ier, Hew! retern te their 
md routes helping ta promote that mnutiucl 
prosperity prophesied by the Presidents | 
hoth eountries at thee historic meching at 
Wonterrey, 

CUBA MAIL LINE «3 


Liar 


Font af Wall Strect, New Vurk 3, 8. ¥. ‘SS 





HELP CRUSH FORTRESS EUROPE 


BOY MORE WAR BONDS 








There and then... the assembly line was born 
k Ly in 1413, Henry Ford had 


he techniciums try i new 
pradeetion ides whieh fied corre 
fo film ga he inepecte| a watch 
factory. Instead of having s 
cingk proup Of oem make the en: 
tire assembly on wach flywheel 
marneio, the unit was moved 


from one worker té wrother, “The 
resuit whe mw ft, saving in time! 
“Why not test this Idea on the 


hr. 


EE 


Ford next 
AON) La bel i 


whole ¢choesis]" 
sligeeniedd, Se 
VRteAd gremsnd Tails, each chassis 
waa being pushed by hand aa 
workers odided the yuriowe puirti 
in sequence. There and then, thu 


camer (ieee we Gora! 


Ap houtndrivesa [ine 
operating, And the 14 hours one 
required for a charsin gasembsy 
were cut to | nowr, of mimtites 
Before 1913 ended, over 100,008 


Ford cars hid bees hwilt; break- 


we LL 


See 


ini all reeorda for the industry. 
‘itt echpesemegt meant more 
than a eaving in time, mere than 
creating new methods for all in- 
dustry. To Mr. Ford and bi 
notes, thie wae another atep 
to mokce life eeeter for eoilbicr 
From the firet, the sensei bly 
line bechnigie of producticin earned 
wutking condition. Alig. with 
other madern wivances, it helped 
ba increase the tiie spain of work- 





ers, At Ford, th s60n mde! po 
wile the #-hour day. And with 
unskilled tatwr in. many paces 
earning-i littl aa Sia dey, Ford 
hae pay Wile mined to 35. 

The ssaembly bine ole berceagrhie 
price reductions on Ford 
Maing them within peach of mere 
people, Shuiring produchiin sav- 
ings with the public In funds- 
mental with Fore, 

Today, 1 the creation of Pin pK 
ment vitnl to vietery, Ford mon 
eonunue their search for better 
wave of doing things. What they 
are learning is bound. to be ne 
Heeted im the improved Ford 
transportation of tamorrow, 


Mins, 


FORD MOTOR COMPANY “~ 
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BETWEEN GREAT LAKES AND PACIFIC 


ee ae Me | eee, “* 
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Foresight of Railway's Builders 
Helps Feed America Today 
Ae the tracks of the (Great 
Northern Railway were poshed 


wetwaind from Lake Superior 
to the Paciic Ocenn, the syetem's 





Cae of the dep (ff checie~moking, 
Fine Giovses eo from the milk af 
fine cou in Greed Sort ber rity, 





Pachoving Northwest duties for your table. Stiesifie, aonitary methods 
prifect figh ptalehy etutdards, 


ne of ite mony Aig-prodociag daucy fores each birioc on fhe yort- 
eats rok gracing drama, 








DAIRY INDUSTRY IN G. N. TERRITORY 
SETS PRODUCTION PACE FOR NATION 


mingement planned for pettle- 
ment and development of thr 
Sortiwet empire and sensed 
quickly the necessity for brand. 
enn the agricultural base of the 
reion, "Chey bnew settlers could 
not proeper on Wheat mnching 
Hlone. ao they encouraged diver- 
Hification. From that encournge- 
ment grew todoy's great North- 
west dairy mdustry. 

In recent. years opent North- 
ern has encoursged development 
of tndustries utilizing milk, 
Throughout ita territory are 
hundreds of plants devoted to 
production of bap epumlity Put 
ter, condensed ool poadercd 
milk, and «a variety Gf cheeses, 


Such territorial service jf one 
of the many things which muke 


Crrent Nearthern grest. Ate i! 
explains why Great Northern 
trans parts, dependably, a Lorre 
Volume Of Lhe Northwest's dairy 
products. 





fay reel We de wiped ae GF, IN, 
Pre Deperridoabte trons portato by 
rout ga ota! fo ther doory iadiatry 
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Brings New Smartness ond Style 
af No Exira Cost with the 


New Neutral-Color 
Earphone and Cord 


aaah muds hearing eed history by bttap- 
aot El ILS tt 
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roaluctbend, an entitely sew atandatd cf leew. 
itp aod iertie gal qld! 
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ow Aceetita s hard of fea 
Hla with visihle 
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THis mart new Zenith ciwembile | 
Am atirctiye new ‘look al 
here ial. You'll 
when you kaol of aread te 
Sr, te diet ed fed ecliconscioe abou 
wearing a bearkiog ais 

ee the pro 
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shP ER Be 
empty tue the 
pitioe Ft loarmediacely 
puurseli hi the 


uf cus tiday. And dwer the 
ile in permomnence Hut bas 
Mie Arete sWiny mere fied emrisyer y tis. tia 
Nive 22h Rachionic bysring Ate 
evith- bunched 

foe cian plete 


Y jar thie 
China nese yu ir, 
Telaeaake cardial iy ruil 
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EARPHONE 


= i ace 

ut L 
Pon ae pl mart al Is 
af art : rte es kirigth 7 smbet ‘bj ay 







Pa — Fl mph! | ru el inf oe ae 
a. ed eyriy Se eibwetl! 
UN o f *- anaes bac ti 
ba, 4! f syuliles | 1 willl 
, ar @ Cian (cit iat whit 7" =C jgebit- 





Ane 





Aoerpird by dearrvan Mewival 
Areicwitiines (irri! in 
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Teer grpael. tee GOOD NEWS FOR CANADIANS 

owes SF ef Ge . 
Li fe a tee” epiiat® Lhe fiew. Argent: Radionic Heerning 
i ty vig, =e Ail ic mre grallable in Cans 
_ ies jigee 14 — Jirest by aul daly at $40 Gig 
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pitte fConadian cormcy) with 


finite addins mad charge four ria pepat 
ion, cme or tare! Por parrir 
wlan wri oor Cangdiag dysttipe- 
rot, Deeg Mi 3 aesuth = Flodio 
fotporaon oF (Cemaefa Tid. Cra 
ani Trost Midge. Pico, Ot 
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DOLE! bed, TDs Bei 


ZENITH RADIO CORPORATION, CHICAGO, 


ILLINOIS 





COMPLETE, READT TO WEAR 
With Alew Heuwirsl-Celor Earphere 
ond Cord —ireste!l Miceshone — 
Bodienic Tube —Batterles = Clie 
fawiahity, Teriak's Beak. 


Hr Ted MAKCHE OF 





A RADIO 


AAD PH ODLCIS EeOLieiveL 
WLS WADA Mane ates 





Mail Cannon for Free Fhesonptve Bookbet 


I Zenich Hadio Corporuion, Dep Mae 5 
PAO. Boo 64 iA. «i agur | Tilia ji 
1 Plea send we saur Jice descr iftiet 
1 teokler on the New Zenith Radic 
; Hearing Ajd. 
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Jewels of Today 


Cees EES Pee etait € 


Cutoawoy view of the Argus “Spottmg Scope 
which is now as oe known for military use 


as it formerly wot ang sporting riflemen 


.« From the i objective lans thru the 
Cameras eves Gd Siteak. nolo Equipment fine. prises te: the syeplecr, the rays: of Nigh! 
| are speeded to the eye with a maximum of 
brilliance and Cloriry This some tine 
precision work will again moke Argus Com- 

eras looders in their field 


ANM ARBOR | % POPSTTICP TEE (ARGUS, INCORPORATED * ANN ARBOR, MICH. 








TRAVELING EURGERT 

Tha opetating reer. is mainly 
for dieting Bot & ie tally 
equipped. [nan conerpenry, 
New York® Centta| Heprescn- 
tative wereld awe tra. bale 


tmcked, sod an operation ¥ 


comple be pucriistired bese. 





THEY WEAR THE CADUCEUS 
Pelisted meq of the Afedical 
Gores edd. descr anil teutaes, 
The emilem, the staff and 
ger poots od thee Cadgceus, i 
among thee Army 3 proodext_. 
with a tradimen ol} bexye amd 
peliless serupor. 


{DIETS FROM KITCHEN CAR 


SHE RATES A SALUTE 


The Asn Satie tates a salute 
= a. ete cru y Per ae ihe 9 ® 
Liruteiigt.. .. but for her 
weeerb, aren hora perveice. 
The Any urgently peers 2000 
Hue EPachies) (ree Guus 


eich mond thi year. 









Tuaty, strengthening ‘forals, peeputed 
bey Arie cocks ore hbuglet tron the 
bogie Fuitthsen (Car, Mien spetaal 
diets pet aye hte. Who WarCars 
pron es rccular ew Work Ceonud 

pratt. the dining -car crew peeps 
pine tesa thrid unyalid fare, 


AN M0. |S THE C.0, | 

‘Train Comnnnder iy a physicion af the 
Army Méidical Department, usually a 
Capon or tlajer, Hib-onders contrsl every 
perkin ana every cetad of life abscainl thea 


taychopg bosparl 



































/ iige ins in White 


Haw Army Hospital Trains 
sheed wounded fighters homeward 
oper the Water Level Rowse 


LE°ARTER MILE, these travelers drink in 
M each new picture framed in the windows 
of their Ward Dressing Car, It may be the 
scemic Elodson River, the och field tf the 
Mohawk Vidley, of the blazing furnaces of 
mine Wik prod ucthet center, Hur always, 
ita owe... the god old TSA" 

"Thiet 4 the last lap xt their lone. Lannnge 
journey... jourmey that may hove begun 
ona stretcher, under fire, bur is ending now 
amid the care and comfort of a modern 
“hospital on wheels 

this supreme service. New York 
Central ts aud ts share, Special schedules 
fie Medical Deparrmenr needs, Speeds are 
planned for maximum comfort, and ene 
neers exert all thew skull in) emeoth train 
operation, Foraboard these trains in white’ 
nde America & Most luanored passengers, 


YOUR WAR BONDS HELP BUILD 
ARMY HOSPITAL CAPS 





REPRESENTS 
THE RAILSOAD 
A New York 
Central Pasir 

gee Hee eerita. 

nye nies cach) Hos 

sjtul: leon Hepes 

dot ate padltwaad!; aint 
ine Train fonmmandet 
mati: Cranaportariion, 
supper ened many other 
maitere, 


DITTY BAGS GO HERE 
Patients’ personal “Dioy Bega” 

fo under buinks, Other lupesee J 
goes ih bigger cor forepnt 
hlany Sew York Comtral bareage 
care are crimilctary duicy, Plat a why 
yee dite waked to tote, typhi 


WHEN YOU'RE APPALLED by a full calendar plus a deskful of puperwork 
——=>= E 





and just Start talking 





your instructions are on record . .« » Eureka: Mr. Vice President, 


«that's & 3a DICTAPHONE 














A pre-war development, tested and proyed in high-priority offices, and now available for essential 
wies, Dittaphone Electronic Dictation brings: pew facilities: for both executive and sceretary im 
getting things done. Each works independently, more effectively, under less tension. Write for 
Hlustrated descriptive booklet—free. 








NOTE: Standard Dictaphone dictating machines, without electronic 
amplification and telephone recording, are currently being pro- 
duced ond offer outstanding walue for general office dictation, 





DICTAPHONE CORPORATION, 4296 Lexington Avenue, New York 17, N.Y. 


The won) DICTAPHONE is the regoetcted trade irirk of Dhouphone Corronton, miken of hettaning mochines tne! ores 
mun record eel reprdining equpinent Peerkiag wad trade-mark 


mifébliohe! ootaancing war production records 


LETS ALL SAC THE AT TAEe 


CoPrer is unique among metals, Itserves you every 
hour. Ios symbolic of the American way of life... 


the means of substituting electricity for the muscles 
of men... of providing comfort... and leisure 


a. ated feoremne. 


There's copper in the oiled of condenser tubes in 
the power plant that makes your clectricity as well 
asin the generating and distribunng equipment... 
in every ship on the seas... every locomotive and 
railtod car... ery plane. Every means of trans- 
portution and every power-driven machine fre- 
quires copper 

And, there's copper in your-radio... copper and 
copper alloyein your cetrigerator, plumbing and 
heuting equipment your placed silverware, 
clocks ina Pes al ru Thai rel Wee, 


rive copper and copper allivs combine to bese 


The Armmyravy “T 
Lite oft: a of The Amercin 
Brow Company's . S. leon 


lhe Lateadian plats alag bay 





ace ee 





BUT BORE ae FORD 





8 ee ee 





advantage the properties of atrength, workability, 
hreb electrical and thermal i onwductis ie Pesstance 
bo comosion, freedom from rust, 

That i¢ why these dependable alloys are funda- 
mental to so many industries, Metal workers know 
there is nothing like copper alloys. for rapid. ac- 
curate production and that ther uniformity con 
tributes to lower costs and greater overall values. 


When the red metal 
gels fhe green light 





Copper, of course, is codispensable for mechanized 
wut, But os soon wt conditions permit, copper will 
reume ots pluce in peacetime industry... will help 
make possible many of the beter postwar products 
we all expect. Anaconda Copper, Brass, Bronze, 
Mickel Silver will be ready to do their part. asaitt 


THE AMERICAN BRASS COMPANY 


Satria» uf Awaiiaidia € if fire ‘| rang C derfunrs 
Gener! Offers: Waerbory SR, Connecticut 
iy Canada: Anecoodas American Brass Lrd., Sime’ Toros, Oi. 
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AIRCRAFT 
CORPORATION 


“Lr Jeep” je one of the bisient fellows on the Rohe 


Production Line, wheeling up alongside of every motor 





nacelle aod euperchorder aeeembly for a new kind of final 
Loe pee tiene. bie takes the minat thorsogh and accurate prc 
Highkut cheele up wel devised, * Rohe rapiriecra developed several 
“Toe. Jeep” models, each for a apveific took, to help Kolo Fins Adore Fbcssdle 
Production Fighters maintain the officieney of their obille, : > ce 


even while working at top aperd. They are used to “okay” 


Noli them ptf \ maturity. 





Lilerator and ( onatelbation micelier nacelle assombdien mrecd cic 
plinnted eu perelharier itm@tallationsn, * Cheae mechanical hrainn 
work rapioly, aerompliahing with ewilfmesn mod eerlinints tamlan 
formerly requiring thirty individual inapections with as variety al 
equipment. * “Lr, Jeep is symbolic af developments in war plants 
throughout America, where engineers labor to give American bomber 

anvil keer crews airpilinnes art niacin dependahility and ie frcat 
(uintity. © Today we are “on the job to finieh the joh.” After the war, thie 
ame Amedcan capacity bo solve problems muet he given a full oppurtunity 


to create the jobs that will wis the peace we Light fur. 


ROHR ATECKAF?Y CORPORATION, CHULA Pia, C4LIF, - HELPING TO WRITE THE STORY OF TOMUNNOW 






Some mistaken 


(yes 
=, = 


aA {x 
Mishbelicf #1...1HAT CANCER IS A HOPE. 
LESS DISEASE 
Far from it! Mony more people ore being 
cured now than ever before. Thos te the result-of 
greatiy increased knowledge and akill among adoc- 
tors... of better fseilities fine diaeniokis ificl treat. 
ment... ol greaterpublic realization that secs 
ful ireaivicT depends irq y bt Faire erty reccyerdan, 


beliefs 








about (\anc er 


Misbelief #2... THAT ALL LUMPS AND 
GROWTHS ARE CANCERS 

This is not true, The symptoms that muery 
indicate cancer are often due ta other catees— 
only a dector can decide. A leading cancer clinic 
reports that, of the women exaimted for sos 
pected cancer, only 11) & had it. The important 
pameit that al! of these women received: itnne- 
diate attention and avowed needless Wry. 





x 


Mishbelief #3 _.. THAT CANCER CAN BE 
CURED WITH MEDICINE 


It cannot! Beware oe quicks Whic pihom- 
ran quick cures, The only deters mutica 


cmc icy are A-rays, Aqdium, and Surgery, 





of try ‘eae Ea - 
dlonme of in combination. These tetheds are sic- 
cessfully treating cases whinl, not many years 
age, wild have been judged hopeless. Getting 
to the doctor earhy 1s impportans, 


Misbelief #4...1THAT CANCER STRIKES WITHOUT 
WARNING 


aticer doer serve warning! Everyone over the 
age of 30) ahould know these common mgns of cancer 


Metropolitan Life 
Insurance Company 


(4 MOTUAL comrearr ) an 
Frae-ut ff. Ecker, : 
CATIA CF TO eA 
Pee A. Lincela, 
FRLESTEENT 
] MaAMSON A Wisin, Siw Vor 10, S. ¥. 


® Any unusial lump or thickening, especially 
in the breast. 

® Any wregular.or unexplained bleeding. 

= Any mre that dorms ni heal, particularly 





about the mouth, tongue, ar lips. 

® Low of appetite, or persistent, unexplained 
indigestion. 

® Noticeable changes in the form, size, or color 
of a mole or wart. 

© Any persistent change from the normal hal- Sate _ 
its of elimination. itrest. 


eend for A Message of Hope About Cancer.” City 


Mormnolican | 


o Tey rato Cooetrpaanry 
) Madienn Pouiad: New ‘tork fil, W. 4 


Please seral mea cepy al your boobter, 
iN, tk Abeoiage ef Hope Aboot Cancer.” 








“Those engines sure have the power!” 


‘HE brother of a waist gunner on a Boeing Flying 

Fortress wrote Studebaker quoting him as saying: 
“Those Wright Cyclone engines thar Studebaker builds 
are really dependable and sure have the power,” 


Comments like that are fully appreciated, of course. 
But Studebaker men and women koow that what count 
most are the accomplishments of stour-hearted air crews 
and rugged ground crews of our country's warplanes 
and the achievements of our fighting forces & crywy here, 

Whatever satisfaction the Studebaker organization 
may derive from the extent ond consequence of its war 
work is always tempered by the realization that Srude- 
baker ts only one unit in « vast Anverican fighting and 
producing team on which e eryone s effort is important. 





UNSUNG HERO OF OUR NAVY 
Acrial ruiflo pgiimnorr imo Navy dive 
beoeiteer! (Orie oof Chit Somtigdiest Siitiey def ll! 
Let's show itn wen for hin and 


» BUY MORE BONDS * 


Have a “Coke” = How are things goin’? 





“Ss a 
Ae ol 
a el 





a = /- : 

...or being friendly in Newfoundland 

There's an American way to make new-found fmends in New: — _~ aa 
foundiand. [e's the cheery invitation Arve a “Coke —an ded Ly, 3. 
Pa BL Chiat ds tess hing "remticl tlhe weerld., lt Lays Lets ih fa erat re 
mitids Yonks of home. [sn many Lends around the glo Connor 


seutels for che pause thay refresher, has become a@ symbol of our 





friendly home-ways. Se Coca-Cola belongs in your heme, too... 
rT | | 4 { a4 iL cabeeta TE cr. ihe | 
ineookd and readyin the rehiperator. Get a soppy lixiay. 
ee oe | a an | | i 
. ‘ . Coke" = Coca-Cola 
[e's naturel fer popular ames 
to uoguire friendly abbrewia 


Cur hefshin nied ITA mp Bil Cor-Cala many fldecr weer, Goro-Lide heal 


her cote trier mor wap book when” Roe enth wert, CoraCara fetay ie brig tions. Chats why you hess 
7 = i] = t an 
| Cacatlola éalled “ooke 
o 1 i J 
batted wuld op fe goof mm verre allied ang rerio) nuit 
i i 
ec = Mi The L a Ch 























Kodacolor Snapshots 


They're gay and bright, alive with the ven 


color of home... they lighten up his «rim 





world every time he looks at them... 
Kodacolor snapshots are the grandest 
af gifts! 
With Kodacolor Film, anvone—m 
bnght sunlight—coan take these 
beautifial color siapalots with an or- 
dinary Kodak of Hrowme. From 
ihe negatives, the Kodak Company 
makes Kodacolor Printse—full- 
COLT SHIpSshot prints on paper 
«++ Kodacolor bilm, like all film, 
i ¢curte: but there's @ little to 
he had, Ask your Kodak cleuler. 


ij 
7 


— iol 





la Leh Pi Peet 
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PRELELE GL 1ii HILDE 
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Inicolor rrints 
Or send beautiful Minienlor Prints: made from 
your KRothk Bantam or 35-mm. Kodachrome 
Film transparencies. Miracelor Pronts, full-color 
photographic enlargements, reproduce all the om 
natural bes auty of your oreinal trinsparenc len. - 
‘Three sires. Orde through yous Rocak dealer 


ee —# pega. 
Fastman Kodak Company, Rochester, i a “S == a 


fritid, Trin 
Ee 
THE MARCH OF COLOR Kotlichroeis 
IN 1928 KRocdak brought oud o fle for making home seven 
ii full eober, 


IN 1995 Kewlak totroduced full-color Kedachrome Filin— 
thoking Color movies available co ewery American home. 


DP ra hire 


Radiaceel aa nome 





IS 1930 Aodachrone stil] poctores,” shotwatha Kodak Bun- 
tai or 2S-mim, Camera, bacame the jov of tens of thoirseanils, 


IN 1038 Kecachrome sheret fli ledl oo full-color phiotegrapdis . . 
aa tagatre anil newspaper iliaetrations | esea;l 


IN 1041 Kodak introduced Mintcolor Prints from miniature 
hKoduchrome File te Apspareoces—the first direct fall-celie HAS MADE COLOE PHOTOGRAPHY 
photo grape a A PART OF EVERYONE'S LIFE 





is 1942 Koticolor Film fulhllerd the dees of Sere ra lien 
Colas snapatiois, | Full- cule id prints rade frapagy eustenr Vera 
lives invan ordinary redi-filin camera, 





Chink of PENNSYLVANIA! 


®‘loday this State is plunged whole- 


heartedly into «te Enule ok proudiuected 
the steel, the coal, thie oil, thew machin: 
cry, the textiles to sunprgrly our armed 


force a. 


Hut this is a standing invitation for 
amodiier Ategdtimh .. the first alter Vic- 
Lore if wert. Then... when you are in 
amood to relax and recoperabe Frauen 
your wartime duties... think af 
Penney! vania .« and come to enjoy 
that well-carned vacation tn this 


eettet-ane biwtorte lane | 


Pee 


>PEWN WN ¥LVANIA 








Pennsylvonia Oepertment of Commerce diet, 








WAR MAPS: 


with MAP INDEXES and MAP FILE 








@ To folow your soldier bors movements, of to 
keep op with our military progress, use Nationa! 
Geographic Society fen-cofor wall maps the same 
maps that are so useful to our Armed Forces and 
whose spelling of place names has been adopted by 
newepapers and press associations. 





@ Map Indexes ore available for all maps marked 

in the liet below. Each Index describes the areca 
covered, gives geographic data, and contains alpha- 
batical listings and location kevs for all names on 
the comesponding map. Maps and indexes together 
make a magnificent world atlas and garetteer, 





a Maps and Indexes con be preserved for instant 
ust in our special Map File. This handy file is 
bound Tike «a book, 744 =z 10", inches. In ite 10 
Manila pockets you con pul 20 fofed paper maps 
or 10 maps and Indexes... Mail your ofder today. 


ie ee ee es BE ee ee ee 


Mational (iosgraphic Society _ ee | 
Dept. C-O, Washingina 6, D, 
Piesse eed mee the bec jodiceted below: 


oa 6 oonne a 


@ All Mapa come os How Many Copies Desired 


either paper or lings. | Paper | L ) 
“Inudexce are avallable iene | Mapa | ind ees 
for Mapes cracled with  meechin | och = | ee 





ooberiek”. All idee gee US Pee, | eee, 1, a Pee 
fect Poole poe pail El ge erlotee eo 2! we ree 
Ta et O1 h eact = = 
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Germany & Approaches | 
liata ate Adjacent 

Kegione of Age and | 

the Paclie Ocoan* 

The Word" | 
Elk W. Hemispheres | __ 


Wok So, Hetlepheres* | 


een } 


Theater of War in Pacific" | 


Theater of War ia Eurupe, 
Africa, aod Western Asia* 


Pacific Ooean ond sid 


inf Bengal" a 
lndion | Conan , i 
Atinittic ‘Oc0our | E 


Dotted States* 


Rurcpe and Near Enel * 
ihrntesterion Get. bee 


ee ee 








Harope A Mrnditerranean® 

ee eee | 
Eaure-pet mnie “ear Eat | I 
Hiararn jeaririin: alae] we. |i | 
Central Europe & Madi." 
Airitiah Toles | 5 
Asia a6d Adjacent Areas* | - 
Canaia* —_— 
Aftica* ] 


Mex.,Cen Am, &W.L* | 
Sih Adperics* —= 
North America® 

Rie La niie* 

Clasntes! Lands af Medit.* | 


| 
Tha Ag ntic Regione | | a 
| 


—— <== 








The Antarctic Aegiene i 
Abeo copieo of Map File (cat 2a le Un Peed Dewlaae, FT 
| baa | et tal] Seige feefercsl ny fet ig pa Lin bok; = Hel] gem] {Be Pope ===) = *s 
ee Gor Sees ooo LS So eee el Peebe | reece 


ele! pee ml ee ee 2 eke OM eerezas pte ra 


[ eiciose remittance of payable in 1, 5. fiends 
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Se ee eee 
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Addreus 


PSONDUCTOR FIT can't talk about his ratltoad 
y orders in 


friend of the 


Yeti to stich an ald 





Wartinne — it 


a ail | 
Like bls Wont IWhiler, Pore yey ot 
the Angie DD ranch. 

rT. _ i ] a te | 

it may oe the at ee) Pe Picci Cy ine 
ifn the hole — Faich ee atl rewncees : Tor 
st ey 


has gone 


wating On 2 side track —because ifs more im- 
portant fora military train to have right of way. 


Staton ined 


other railroad a 


agents, conductors, brakemen, 


men dan hike to appear 


OWT Ege MIT they vt ples TEL d th remscives Tire rhe 


J 7 eh EL ™ = 1 = = = 
QUO tO Plt fC Tt Te ee tio) fa anyone 2oout 


LITTLE sau [rain movements. 
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a : r 7 a A ai P 
tats in the interest of national security. An 


idle word 





dr pred ADOUC @ Trap trin—or a 


i fi 
Lift i ly train's scivech ule and destination—might 


reach enemy cars and to an attack ona 


Convoy days anc eren weeks after Wwe re. 


Far Cie most Dart, Paascnpers realize this sit. 


ey "Thaw = 
uation Ihey too, keep mum about war trafhec 


ney see on the ratimad. 
[ft the Olympian, the Hiawathas, the Pioneer 
Limited or other heavily ceaveled trains happen 


: a FF | f 1 i i 
AO Oe ceived. tere ww litte Como Le Binns 
oA H S&S ithe Lunt sALELITI LS Te it 


me on M Le pl : “Es aot oe i - : r 
rassengers. bor this understanding atritude, we 





of The Mi 


water Koad are de cp aly grate ful, 
* — "i ian 
aft ia 
THE 
VIILWAUKEE 


ROAD 


MOVADO |DELIGHTFUL BOOKS 
ISTRONIG Bee | 240! te Own or Give 


ih rTwmT mae rid ote 
edie. mace wiih Wave aot a 
Ae ricer afta [TF reciaean Pam es | 


turtines, faoy baw fru re 4h 
ine in Gbeek on ited ripe tr 
rei ard hours iA nAtuolite aa 
bilo ! crea te he suegepity al these 
eenifiches ja Cimuateed, 





Leanne Whack Fass Photodnites by Lexnara Seong 


Hack al Fishes ; This tewuttiiual ITs-naRe book, edited Wa ay 
John Oliver Le Garce, coctains fullofeor paintings of 
731 epecies of fiah and othar forme of marine life; Tee 
acijan Peotograpba; J@2 biogtaphiau; 1] eutheritative 
chupieres The moa comprohensive igi] dolar prewente- 
then yet poblished of the beteet known salt and fresh 
water fiuhes of North American inland end toasta!l 
woiete Light+bive clath covers, F 2 101) inches. FY 
in OU, OS. 6d) Pow.: eloewhere, F725: G. &, rane 








ime of 1 Ebert atree A erarils 


St ane Sar ae 4 lee E radling fom ele hit diese phi Worl ' Wild Animals nf Perth America: he male cian wr nethy oo 
let, TH, Sah At cigpeey, Te 7 my * big une Lictle ‘aa ae BAP GEL et Utz eum Praha at Wl Ei igdem lz? 


hifl-ealor portraits, drawings showing the tracks wf many 
magumals, and pkotegraphs fromm |ife Wieetrate this vol- 
ure, 234 pages; malborry cloth binding; 7 x. 10 inches 
i? ie US. & Poes,; claewhere, 25 0. SQ funds 





Our Insect Friends and Foes and Spiders: 400 insect 
ani spiders in eemet colores 901 monochrome illustra: 
Hote; deveriptians of ineect end spider life; 235 pages, 
mulberry Cini covers, i = 10 inches P40 in OF. S&S) an 


Porc? @lsewhere, F275 Uf. 8. fede 





Insienia and Decorations of U.S. Armed Forces: A 
Ish-pagé reprint of presentations fram three Geegraparcs! 
700 ‘fwhi-nelor iPlustrations show inaigmia., decorations 
medele, tlhhens, and badges of met and women in the 
U. &: Acmy, Nawy; Marine Corps, Coomt Guard; Mari: 


time. Service: Public Health Service; Coan and Geodetic 
‘Oo UR Survey: American Red Cross; Alt Carrier Contract. Per 
enmionl; (Civil Ai: Patrol: Army Trantaepertatien Cnr 


al? 
7 Vessels Also shows aircraft insignis. Encrelopedic in 
iOME AFTER VICTORY icinten Blne paper covera, 7 woO10 inches, SO¢ un UF. S&S 


raf Fort; efsrwhefe, Fie . S, fans 
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War gives ume for though: and planning 


power hving » one of the important jobs Classic Greece and the Aegean: 1i-page reprint from 
thar should be done NOW, becawer things dhe March ond Moy, UME. Geegrapiice; 48 Lllibetrationie 


in edifer, 20 In Black-and-white, twé meeps: featutes 52 
colar paintiogs wtth descriptive aptieles reconetripcting 
hieoin @easbent ferontets phlapeniohio ta #eilente azul 


wil happen too fast once war coda @ To hein 
row in your thinking about SAN DIEGO a5 a 


place rh VRATE Oe where vere might ike Add teachers. Cream paper covets, 7 2 10 mches. f5¢ in 
live, tena for PREE BOOKLET NO! U.S, and Poss; ehewheie, &¢ OF. &, fonds. 
| ; Adder: San Diego. California Club Seaboteur h4osquitoes: For Nature etudente—a reprine 
r ie Flom nin | ho, ee Arie! ay mf ""Sabvertaas Moasajutines gel “Lille Story oi the Bose 
; i sat Deiegis |, Callornia 


quite «fret the Febroarp, [S48 Gheograpire Ten farfl 
color Paintings done trom Lite, 18 monochrome i|luatre- 
tigna. and fascinating narrative miake up thie (tlotmative 
PeRHInTaTion af mit Equitons il pages. F « 10 inches 
2i¢ in Uf, &. and Poo; efvewherr, 27¢ UF. 5. funds 


Posted “LJhtatneble aealy Irae 


SOU hd Be LA LEA | NATIONAL GEOGRAPHIC SOCIETY, Dent. ct, Washincton 6.0.¢ 


“Buy U0. & War Bonde—TDhey Identity Tou" 























MEET YOUR 
NEW NEIGHBOR... 


Everyone knows that the world i growing 
smailor through the development of Science 


ee ee ia Wa P rr Pon PAL A i 
ae Dus —the Pear 16.8 Bin Pemurder oO 


this fact but when the job of war if cone 
and the Peoee io won the world will becorne 


a0 


Netohborhood of N 


Natbon—working anal liv- 
ing together for thei mirtial Setierment 
Audio will serve the world in 6 measure 
gregter than ever before—for pleasure, educa- 
tion, sadety and convenience of all mankind 
Look to Hellieraftere—they ore planning 


ahead TORAY for pour radio ToMomowWw —pions 
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born of wartime maniilacturing expenence 


Le CMe ieerine£ li VEtoOpiti VES. 


hallicrafters rapio 


THE a2 DT PRT et en eae i ee a ee 
lay thee Pee epee ef eee Ihe [el eecligcee Fas mew 
feiuee fea Pe Bees Bree Pile ine Said fod thee Le 
hime THRTY BILLS DOLLARS Aerts ef ee peseerch ae 
decreas. a be hae) cig op aed Plellecreriers Bact 


pee 
L_—— tis 
= UY MORE PONDS! 


THE MALLICOAPTIAS CO... MANUPACTURIRG OFf RADIO 
ANG CLECTROAMIC FOUIPMENT, CHICAGO 14, U5, A 
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‘Colleges for Women COLUMBIA MILITARY 32:50 
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LINDENWOOD COLLEGE ¢ ©: 


RM deere, Alsy See, loner Onllere Pitan 
bor cizan we) epcia) deadervdin. nin ede 
rir dia Voratinnial tidttrees, Rerretariel, foci! 
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Preaident, Elica oda, Se. Charlies, Am, 
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CULVER MILITARY ACADEMY, 


on tLeke Masinknehoo. Eraplosali iin pilij cima, 
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PLEA h ewe eTers 
\MERCERS BURG |, foals a it paaathie fas 
line in fee ell year ae moe lereipe Fs 
Rathi? cml, fee tiie atelier ts rust |weirmn? « 
eee. ce riz fo teeeni= sori Fours 
tee oa martes S. Tippetts, Pho. Box 
fh, Marmerhane, 


MISSOURI 


MILITARY ACADEMY 
AND = Seti LL @ 


mb Fey eerie ET 6. Uaolkeintkestisrd 
etre. haces beyy How tn Stray, Careqilete 
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JOHN BROWN SCHOOLS 


JOHN FROWN UNIVERSITY (Ang Academy! 





DARLINGTON SCHOOL FOR 
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FISHBURNE MILITARY SCHOOL 
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| rade. Linn taal eT ee Coil, Walter B. 
Prenident, Gow 2, 58. Potershayey, Florida, 


FLORIDA NAVAL ACADEMY 


Boys’ Schools 
ADMIRAL BILLARD ACADEMY 
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